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I. INTRODUCTION

CITY III is a computer-assisted simulation game
in which participants make decisions affecting the eco-
nomic, governmental and social conditions of a simulated
urban area. Through the use of a computer, the simulated
urban system reacts as any real city would to all types of
decisions. It changes in response to those human actions
which guide and shape its development. Each player in
CITY III becomes a representative of one of three basic
groups -- economic, social or governmental -- which
constitute CITY III's basic structure. The inter-
related decisions made by the members of these groups
will cause the simulated city to change in composition and
size. These decisions are recorded during each round cf,
play by the computer which acts as an accountant and in-
dicates the effects of these actions on the decision-makers
and upon the simulated city. The effects are shown on
readily available computer printouts. -CITY III is
called an operational simulation because it is a computer-
assisted game in which participants assume decision-making
functions within sectors of the urban system.

A. The Computer

The computer performs several major functions in
CITY III. First, it stores all the relevant economic,
social and governmental statistics for the area; updates
data when changes are made; and prints out yearly reports.
Second, the computer acts as an outside system, simulating
decision-makers, influences and markets that are outside
the local metropolitan area. For example, the computer
simulates both a national business cycle and the,probabil-
ities of federal-state aid. It also determines interest
rates on most loans and rates of return on speculative
and conservative investments made by-players. Third,
the computer performs certain routine functions or
processes' that would be time-consuming if the players
themselves were to perform them. For example, the computer
assigns workers to jobs under the assumption that workers
will attempt to earn as much money as possible. Other
processes include assessing all property,, assigning buyers
of goods and services to shop at particular commercial
establishments, assigning children to public or private
schools based upon the capacity and quality of the public
schools, and assigning population units to residences based
on their desirability. The computer also simulates the
migration cycle which moves population units into, out of,

9
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and within the metropolitan area in response to the
attractive and /or unattractive features of the area.

Finally, the computer acts as a bookkeeper. It re-
cords all the transactions of players, deducts their
expenditures and adds their incomes to their financial
accounts.

The computer does not have a large vocabulary. Thus,
players must write their decisions or questions in a
language developed specifically for the computer. This
language is an abbreviated code which the computer can
understand. For example, when decision-maker A represent-
ing the economic sector wants to change a salary or
rental figure, he will write $CVPT/#A/S for salary or
$CVPTi#A/R for rent instead of the entire word. In addi-
tion to using this coded language,.all information must
be fed into the computer in a certain order. This format
must be followed when sending information to the. computer
or in asking questions of it. It generally requires that
a player fill in certain blanks on the input- decision form
before the information is put into the computer.

B. The Game Board

-CITY III's metropolitan area rerresented on
a game board consisting of 625 squares. Each square
represents one square mile of land. Many of these land
parcels are unowned parcels at the beginning of play.
Unowned parcels may be purchased and developed by deci-
sion-makers during the course of the game. As players
continue to play CITY III over the course of
several rounds, the physical changes inherent in all
cities will be visible on the playing board.

The game board and all computer maps are keyed to a
coordinate system of even numbers. Each square mile
parcel can be identified by its coordinates. Horizontal
Coordinates range from 70 to 118 and vertical coordinates
range from 12 to 60. Intersections are identified by
odd-numbered coordinates and highways are identified by
even-odd (east-west) or odd-even (north-south) coordinates.
In all cases, the horizontal coordinate (i.e., the large
number) is identified first.

For example, in
identified as .7014.
irmdicatedby ZZZ is
7817, while the two

the map below the shaded parcel is
Further, the four mile highway

identified as 7217, 7417, 7617, and
mile highway indicated by XXX is
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C. The Three Sectors

CITY III contains three basic decision-making
sectors: economic, social and government. Every city
contains these three vital sectors whose interactions
cause the city to either grow and prosper or stagnate and
decay. Decisions made by one group ultimately affect
others and one group often works against another group to
achieve its goa1s. For example, proposed commercial
develcpments by an economic group in a predominantly
residential area can be blocked by residents of that
area just as proposed changes by the government sector
can be opposed by those participants in the economic
or social sector. In light of this, CITY III has
the facility for such social reaction strategies as strikes,
boycotts, and voting and economic pressures such as bribes.



1. The Economic Sector

The activity in the economic sector is that which
gives any city one of the basic reasons for existence.
Economic decision-makers are those businessmen who operate
industrial, commercial, and residential establishments.
Upon receiving output at the beginning of the round, economic
decision-makers review their economic status and make deci-
sions for the present round. The various economic activities
in CITY III have the following characteristics:

a. Basic Industry

Heavy Industry (HI), Light Industry (LI) and
National Services (NS) spend money for business goods and
business services, util:ties, a labor force, transportation,
and taxes. In order to influence the production of indus-
trial output to be sold to the national markets at prices
determined by national business conditions (the computer),
owners of basic industries can make a wide variety of deci-
sions. These decisions include purchasing land, changing
salaries or maintenance levels, boycotting business goods
and business services establishments, acquiring loans,
building new businesses, upgrading existing businesses, or
demolishing old ones.

b. Construction Industry

A CI can build, upgrade and demolish any
economic development (except a CI) in addition to schools,
municipal service plants and highways in the government
sector. The owner of the CI specifies the price at which a
job will be performed on the basis of the equipment,
materials, labot and transportation required for that job.

In some cases the game will be played without the
construction industry, and firms from outside of the local
area will perform all construction.

c. Commercial Establishments

Business goods (BG) and business services (BS) ,

personal goods (PG) and personal services (PS) spend money
on many of the same items as basic industry in order to
maintain a level of service capacity. This service capacity
is consumed or partially consumed by local customers which
include Heavy Industry (HI), Light Industry (LI), National
Services (NS), other commercial establishments and the
population units (P1's) who live in the city. Owners of
the commercial establishments may make most of the decisions
that owners of basic industries make in addition to setting
prices for their products.

12
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d. Residences

Single-family (RA), townhouse (RB), and high-
rise (RC) residence units spend money on personal goods
and personal services, utilities, and taxesl.and earn
income based on rent charged and the number and type of
occupants residing in their housing units. Owners of
residences may make the same types of decisions made by
owners of basic industry in addition to setting the rent
paid by their tenants.

2. The Social Sector

Decision-makers in the social sector represent the
citizens who live and work in CITY III. People are simu-
lated in terms of population units (Pl's). Each population
unit represents 500 people. However, population units are
divided into three socio-economic groups; high income (PH),
middle-income (PM) and low-income (PL). Because each class
possesses its own expectations and behavioral patterns,
each will prefer different types of residence, job, and
schooling, etc. Sdcial decision-makers can vote on behalf
of the Pl's which they represent. Voting power is dependent
upon the number of population units controlled, the number
of registered voters in each, and their socio-economic
class. Social decision-makers can also direct the popula-
tion units under their control to boycott places of employ-
ment (HI, LI, NS, BG, BS, PG, PS, Schools, Municipal
Services) or shop (PG, PS) locations. Social decision-
makers can also allocate leisure'time of their population
units to be spent in any of four basic activities: extra
work, adult education, politics, and recreation. The
amount of time spent on each of these activities has an
effect on the socio-economic status and/or the dissatis-
faction index of people living within the city. Social
decision-makers also set a dollar value for the time
which they spend traveling to and from work. This
affects the mode of transportation to which they will' be
assigned by the computer.

3. The Government Sector

In CITY III the government sector deals with the
problems of education, highways, fire and police protec-
tion, planning, zoning, utilities, and bus and rail trans-
portation. The government sector is divided into two basic
components. The first component includes elected officials:
the Chairman and the Council. These officials are elected
by-the social_decision-makers representing the people
who live in each jurisdiction. The Chairman and his



council set tax rates, approve budgets, grant subsidies
and appropriations, and make appointments. Appointed
officials named by the Chairman are heads of these five
governmental departments: Schools (SC), Municipal Ser-
vices (MS), Highways (HY), Planning and Zoning (PZ), and
Utilities (UT). The Bus and Railroad Companies are semi-
private organizations which also may be appointed by the
Chairman. .Players representing these departments make
decisions which include allocating capital and current
funds, changing salaries and maintenance levels, request-
ing federal-state aid, changing district boundaries, con-
structing or demolishing public buildings, upgrading pub-
lic buildings, changing levels of service, and transferring
cash between accounts.

D. How to Begin a play of CITY III

At the beginning of the CITY III game, participants
will be divided into social and economic decision-makers.
These decision-makers will then nominate candidates for
the offices of Chairman and Council. Social decision-
makers will then vote. Whether an election be by simple
majority or plurality is at the discretion of the players.
The victorious chairman then appoints his bureaucratic
officials to make up the rest of the government sector.
Players will then receive output which explains the status
of their various functions. Upon receiving output, play-
ers may then begin to interpret it and think of decisions
and courses of action that may solve their problems.

The CITY III Round

In CITY III, a round represents a year of change
in the life of the simulated area. From the standpoint of
the participants, however, a round may be thought of as a
decision-making cycle which starts when they receive output
and ends when they feed their decisions to the computer.

During the early part of a typical round, decision-
makers will be simultaneously reviewing their computer
output and attempting to organize their possible actions.
Economic decision-makers, for example, will probably bid
on the various unowned parcels of land and attempt to
acquire desirable land from other participants. They may
attempt to secure loans from locU or outside sources,
apply for zoning changes, request utility expansions, and
increased highway access. At the same time, social

14
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decision-makers might be bargaining for higher wages,
requesting improvements in local schools and municipal
services, and trying to promote those politicians who
are for a favorable platform in. the upcoming elections.

Meanwhile, the governmental decision makers may be
receiving requests from the economic and social decision-
makers to lower taxes, improve schools, provide better
municipal services, expand highways, build additional
utilities, enlarge the park system, and improve other
services. Budget officials are faced with the task of
finding additional revenue to meet expanding public needs
and dividing appropriations among the many local depart-
ments, all of which have attempted to justify their
expanding budgets.

Toward the middle of the round, it becomes clear to
many decision-makers that all of their requests will not
be granted. Thus, trade-offs and bargains must be made.
Elected officials will begin to worry about staying in
office. Departments must plan to operate with less
funds than they had requested. Low income representatives
begin to make their political Dower felt. High-income
representatives attempt to maintain their status.
Businessmen begih to look for short-cuts to reduce their
losses and increase their activity and profit-making
ventures.

As the round approaches a conclusion, the participants
formalize the bargains they have made, continue to feed
their decisions into the computer, terminate the negotia-
tions on new wage levels, new prices and new rents, carry
on their boycotts and complete any other possible actions.
When the round ends, participants campaign and carry out
new elections, hold town meetings, debrief their actions,
and develop new strategies while the computer is perform-
ing its functions and preparing new output on the status
of the simulated city.

.Organization of the Player's Manual

Chapters II, III and IV of this manual are organized
to present basic information for each decision-making
sector. This information includes the numerical param-
eters for each sector as well as a description of the
types of decisions that may be made.

Chapters V, VI and VII represent the "cook-
book" sections of the manual. The "cookbook" sections
are designed primarily for easy reference during the

_7-



course of a round when players need additional information.
Chapter V describes the computer output with which the
players will be dealing. Chapter VI considers the mechanics
of filling out input decision forms so that decisions may
be accepted by the computer in the proper manner. Chapter
VII includes the Master Sheets which summarize all the
numerical parameters of CITY III.



II. THE ECONOMIC SECTOR

A. The Economic Decision-Maker

The Economic Sector of CITY III represents the
private and entrepreneurial functions of an urban system.
An economic decision-maker (represented by A, B, C, etc.,)
is distinguished from other sector participants of CITY
III by the fact that he owns things. He owns land, for
example. Some of this land is developed and some is undevel-
oped. His ownership of developed land gives the economic
decision-maker the responsibility of operating the develop-
ments which are built there. Another asset of the economic
decision-maker is cash. Each economic decision-maker begins
playing CITY III with a Cash balance. He may use his

. balance to acquire new Land, build another new business, up-
grade old ones, invest in venture capital, and others. In

a sense, the city's economic activity provides a rationale
for its existence and its dynamic growth and future develop-
ment. In CITY III, therefore, the economic decision-
maker is not only an individual concerned with maximizing
his own profit, but he is also a person whose decisions,
biases and judgments will greatly influence and change the
simulated area.

B. Economic Land Uses

There are eleven types of economic land uses in CITY
III. Each of theie land uses represents a development
which is owned and operated by an economic decision-maker.
These land uses are divided among basic industry, construc-
tion industry, commercial establishments and residences.
They include:

Basic Industry
HI ... . . . Heavy Industry: steel, petro-

leum, etc.
LI Light Industry: electronics,

pharmaceutical, etc.
NS National Services: insurance,

consulting, etc.

Construction Industry*
CI . . . Construction: building, up-

grading, demolition

*As noted earlier, in some plays of the game the construction
industry will not be used.

17
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Commercial Establishments
BG Business Goods: intermediate

products, raw materials, etc.
BS Business Services: computer,

accounting, legal, etc.
PG Personal Goods: food, drugs,

appliances, etc.
PS Personal Services: banking,

restaurants, etc.

Residences
RA Single family housing
RB Townhouses, garden apartments
RC High rise apartment buildings

C. Common Characteristics of Economic Land Uses

. All economic land uses share certain common character-
istics. These characteristics are development level, land
requirements, value ratio, depreciation, maintenance level,
and utility requirements.

1. Development Level

The development level for a particular land use
represents the size and the number of buildings which make
up a certain industrial, commercial or residential develop-
ment. Development levels range from 1 to 3 for all land
uses except residences which have 8 potential development
levels. On the parcel notations, development level appears
as the number to the right of the land use abbreviation.
For example, an HI3 is a heavy industry of the third level
of development.

Development level is included as the character-
istic of economic land uses because the number representing
a development level is a multiplier by which to determine
other numbers throughout the book. For example, you will
discover that an HU occupies 28% of a square mile parcel.
To determine how much land an HI3 occupies, you merely
multiply 28% times 3. The same holds true for other numbers,
such as those representing employees required, typical con-
struction costs, purchases of goods and services, design
capacity, etc.
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2. Land Requirements

All economic establishments occupy a given amount
of land on a square mile parcel. The amount of land required
for a particular establishment varies by its ty?e and level
of development. Land requirements for the eleven land uses
in CITY III are listed below:

rtLand Use Land Requirements
(Percent of Square Mile Parcel)

HI1 28%
LI1 24%
NS1 20%

CI1 20%

BG1
BS1

24%
20%

PG1 16%
PS1 12%

RA1 12%
RB1 12%
RC1 12%

3. Value Ratio (VR) and Quality Index (QI)

Value ratio is a measurement of the physical con-
dition of a building. It ranges from a high of 100 (a newly
constructed or restored building) to a low of 0 (a completely
deteriorated structure -- worse than a slum). VR is defined
as the ratio of the present value of a development to its
original value. Value ratio affects the output or capacity
of a business, i.e., a value ratio of. 50 means that output
or capacity will be 50 percent of what it would be otherwise.

VR applies to all buildings except residences. The
physical condition of residences is measured by a quality.
index (QI). Like VR it also ranges from 0-100 but new resi-
dences may be built at one of seven different QI's (40, 50,
60, 70, 80, 90, 100). All other developments must be con-
structed at a VR of 100.

4. Depreciation

The value of all economic developments decreases
during each round of play of CITY III. The rate at which
a. development depreciates is determined by (a) an annual
depreciation .rate (i.e., time), plus (b) the amount
of depreciation caused by the quality of the municipal



1servxces serving the parcel on which the development is
located, and (c) for commercial establishments only, the
depreciation caused by use. The following table shows
depreciation for the land uses in CITY III:

Annual Rate of
Depreciation
(percent of

original value
Land Use ratio or ,quality index

HI
LI
NS

CI
(equipment)

BG
BS
PG
PS

RA
RB
RC

3.1
2.6
3.0

None

1.5
2.0
1.6

2.0
3.0
4.0

Plus Function Plus Function
of MS Quality of Use

3.1 Q*
2.6 Q

. 3.0 Q

None

2.5 Q
3.0 Q
2.6 Q
3.2 Q

1.0 Q
1.0 Q
1.0 Q

None
None
None

4.0

1.5 C**
2.0 C'
1.6 C
2.2 C

None
None
None

17T is MS Use Index - 100
100

.

** C is_(actual use of commercial, establishment/design capacity
of commercial establishment)

Q and C have no effect if negative

5. Maintenance and Normal Operation

Since developments depreciate at a rate which is
specified as a percent of their original value, the most
striking result is a decreasing value ratio (or quality
index). The owner of a building may maintain it at a speci-
lied value ratio (or quality index) by specifying tne main-

1
Municipal Services (MS) is a governmntal department

in CITY III. Its main function is to provide services
such as police and fire. protection to the community. The
quality of services which. the MS department provides in-
fluences the rate at which the value ratio of a development
declines over time.
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tenance level (0-100) at which he wants the' development to
remain. The costs of maintaining the value ratio of a
building at a specified level are automatically deducted
from the balance of the economic decision-maker by the
computer. The costs of maintenance of a development involve
purchases of goods and services. Basic Industry, Construc-
tion and Commercial Establishments all buy business goods
and business services. HI, LI, NS, and CI can buy these
goods and services at competitive prices from BG and 13S
establishments within the system or from the Outside System
at fixed prices of $130,000 per unit of BG or BS. BG and
BS establishments, however, cannot buy goods and services
from themselves. Their maintenance costs are, therefore,
taken up in purchase at fixed costs from the Outside System,
and RA, RB, and RC do not require business goods and services
from maintenance. Rather, they purchase personal goods and
services either from PG and PS establishments within the
system or from the Outside System at fixed prices of
$13,000 per unit of PG or PS. BG, BS and PG, PS requirements
for 1% maintenance or renovation (of original value ratio or
quality index) are summarized below:

Land Use Maintenance Requirements; Purchases from:

BG BS

HI1 9 units 1.5 units
LI1 4 units 2.5 units
NS1 1 unit 4.0 units

CI1 10.5 units 1.5 units

Outside

BG1 $250,000 (fixed cost)
BS1 $100,000 (fixed cost)
PG1 2 units 1 unit
PS1 .75 unit .25 unit

PG PS

RA1 .7 unit .3'unit
RB1 '4.0 units 2.0 units
RC1 17.0 units 8.0 units

Now for.an example. Let us suppose that economic
decision-maker A owns an HI with a value ratio of 90. Suppose
it depreciates at 5% (remember, depreciation is expressed as
a percent of original value ratio. The original value ratio
of a HI has to be 100 -- it cannot be built below that). If
A has specified a maintenance level of 90, the value ratio of
the HI which he owns will remain 90 in the next round. The
requirements for maintaining it at.90 would be 45 units

21
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(BG) and 7.5 units (BS) . In effect, economic decision-
maker A is countering the natural effects of depreciation,
which, had he not specified a maintenance level of 90,
would have forced the value ratio to have fallen to 85.

All land uses except: residences also require
BG and in for normal operation. These BG and BS can be
purcha:(A either from local BG and BS establishments at
competitive prices or from the Outside System at a fixed
cost of $130,000 per unit. The BG and BS requirements
for normal operation are summarized below for level one
developments:

Land Use Requirements for Normal Operation:
Purchases From :

BG BS Outside

HI1 420 units 60 units
LI1 190 units 100 units
NS1 60 units 230 units

CI1 (Material requirements vary by job)

BG1 $83,000* (fixed cost)
BS1 $58,000* (fixed cost)
PG1 .037 unit* .017 unit*
PS1 .03 unit* .01 unit*

*These costs and requirements are per CU of output.

6. Utility Requirements

All economic land uses (except CI) require utilities
such as water, gas, electricity and sewerage. These services
are provided by the Utility Department, which may be public
or private. The amount of utility units consumed and the max-
minimum level of utility service required by the various eco-
nomic land uses of the first level of development are summarized
on the next rage.



Land Use
Utility Consumption
Requirements (units)

Minimum Level of
Utility Service

Jill

LI1
NS1

402
135
76

5
2
1

BG1 112 .2

BS1 71 1
PG1 99 1
PS1 77 1

RA1 4 1
RB1 26 1
RC1 117 2

The "typical" price of Utility Service is $10,000 per unit
but this price may be changed at the discretion of the
Utility Department.

7. Employment Requirements

Employees are essential to the functioning of
all non-residential land uses (HI, LI, NS, BG, BS, PG, PS)
in CITY. These employees are hired from the population units
(1 population unit = 500 persons) which inhabit the simu-
lated .area. The number of workers in a given population
unit is related to the population unit's class (high, middle,
or low). Socio-economic class also determines the salary
range which is paid to a worker. Information summarizing
typical salaries and number of workers per population unit
is given below:

Number of
Workers per

Typical
Annual Salary

Typical Annual
Salary Per

Class Population Unit Per Worker Population Unit

High 120 $10,000 $1,200,000
Middle 160 5,000 800,000
Low 200 2,500 500,000

Each commercial (BG, BS, PG, PS) and industrial
(HI, LI, NS) land use has a different employment require-
ment which describes the number and socio-economic mix of
full-time and part-time employees necessary to produce the
maximum amount of output (for industry) or capacity units
(for commercial establishments).



The optimum mix is summarized below, along with
the typical wage bill which is paid if these requirements
are met. Part-time requirements are in parentheses.*

Land Use Employment Requirements Typical Wage Bill

PH PM . PL

HI1 21 (0) 29 (1) 9 (0) $53,700,000
LI1. 15 (0) 11 (1) 11(1) 33,600,000
NS1 23 (1) 9 (0) 9 (0) 40,500,000

CI1 (Hires by job only)

BG1 14(1) 7(0) 8(0) 27,600,000
BS1 20 (1) 9 (0) 9 (0) 36,900,000
PG1 8 (0) 13 (1) 22 (2) 32,800,000
PS1 6(0) 11(1) 16 (2) 25,800,000

Economic decision-makers do not actually hire and
fire employees in CITY. Each round, the computer assigns
population units to work locations by means of the employ-
ment process. Essentially, the computer optimizes employ-
ment by assigning people to work at places where their net
salary is maximized (i.e., base salary minus transportation
'costs to work). Employers in CITY include HI, LI, NS, CI,
BG, BS, PG, PS in the economic sector and the School Depart-
ment, Municipal Service Department and Bus and Rapid Rail
Departments in the governmental sector. (See Figure A.)

In general, the employment process will assign
PH workers to high-income jobs, PM workers to middle-income
jobs, and PL workers to low-income jobs. However, if there
are shortages of jobs for any of the respective classes,
population units may become employed at lower class levels.
For example, if there are not enough high-income positions
available, PH workers will be the first selected to fill
middle-income positions and receive middle-income salaries.
There is also a built-in bias for workers to continue to
work at previous places of employment.

*Social
employment.
requirement.
page 41.

decision-makers allocate time for part-time
80 time units fulfill one full-time job
For further information, see "Time Allocation,"

;:
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8. Taxes

All economic decision-makers pay local and federal-
state taxes. These taxes are collected automatically by the
computer and paid to the local government or the Outside
System.

II
There are two types of local taxes which the Chair-

man can levy on the economic sector. These include property
taxes and sales taxes. Property taxes are applied to all

II

privately-owned land as well as to developments. Sales taxes
are applied to all purchases of goods (from BG, PG) and all
purchases of services (from BS, PS) by a particular develop-
ment.* All local tax rates are variable and are set by the
IIChairman.

The federal-state tax rates are fixed. There are
two types of federal-state taxes: business income and sales.
These taxes are applied to developments owned by an economic
decision-maker. The rates for these taxes are summarized
below:

Business Income (State) 5% of (gross income minus
salaries, minus goods and
service payments, minus main-
tenance payments, minus state
sales tax and local sales tax
and minus property tax)

Business Income (Federal) 22% of first $25,000 of (gross
income minus salaries, minus
goods and services payments,
minus maintenance payments, minus
state sales tax, minus local

[1
sales tax, minus property tax,
minus state income tax)

[1

plus 48% of rest (minus the
same .deductions) .

r-- Sales Tax (State) 3% of the total purchases from BG
and BS or PG and PS establishments.

*For further information for determining local tax
payments, see page 50.

Li.
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9. Capacity

In CITY III, all non-residential land uses have
design and effective capacities. In the case of basic
industry, capacity may be thought of as capacity units
(CU's) of output that can be produced and sold to the

. Outside System. The capacity of a construction industry
is determined-by its level, the value ratio of its equip-
ment, and the labor actually hired. For commercial
establishments capacity may be thought of as units (CU's)
of goods and/or services supplied to customers in the
local system at prices determined by the owner of a
particular establishment. The design capacity for the
various economic land use types is summarized below:

Land Use Design
Type Capacity

1000 units
LI1 1000 units
NS1 1000 units
CU 1000 units
BG1 5000 units
BS1 1500 units
PG1 16,000 units
PS1 8000 units

There are two influences in CITY III which reduce
design capacity to form effective capacity. When an indus-
trial or commercial establishment does not meet its employ-
ment requirements, its design capacity is reduced in the
following mdhner:

P1's actually Capacity due to
employed X Design Capacity = Employment Mix

P1's required

For example, to produce design capacity (output)
an HI1 needs to employ a total of 21 PH's, 30 PM's and
9 PL's (including part-time workers). Suppose the computer
assigns the necessary number of PH's and PL's, but because
a competitive salary is not offered to middle-income
workers, it assigns only 6 PM'S. In reducing design capacity
the computer would perform the following operation:

36a- X 1000 = 600 capacity units of output.



[1

{1

Value ratio also acts in conjunction with employ-
ment mix to determine effective capacity.. In this case,
capacity due to employment mix is multiplied by VR/100.
In other words, if the HI1 in the example above has a VR
of 80, its effective capacity would be 480 (600 x 80/100).

In some cases, a BG, BS, PG or PS may sell more
capacity units than its effective capacity. In such a
case, the demand for goods and services is greater than
the supply. If the actual number of units sold by a
commercial establishment is greater than its effective
capacity, it will depreciate at a faster rate due to
overuse.

D. Effects of the Outside System on the Economic Sector

The Outside System should be thought of as the outside
influences, primarily economic, on the local system. It
is the source of all money which enters the local economy
from the outside as well as the destination of all money
leaving the local economy. The primary influences of the
Outside System on the local economy include the business
cycle, federal-state taxes and aid, and migration.

Essentially, the business cycle is the barometer of
how the economy outside the local area is faring. Conse-
quently, it indicates the probability of success in economic
ventures and investments. In CITY III, the business cycle
plays an important role in determining the price paid for
basic industry (HI, LI, NS) output. The price per unit of
output varies directly with the business cycle. During
periods of prosperity, prices are higher, and during periods
of recession prices are lower. Like all other outside
influences, the fluctuations of the business cycle are
handled entirely by the computer.

The business cycle also affects the interest rates on
loans from the Outside System and rates of return on specu-
lative and conservative investments.

Federal-state taxes are also paid to the Outside
System at fixed rates. There are three types of federal-
state taxes: Business Income, Personal Income, and Sales.
Federal-state aid is available to several government
departments for certain current and capital expenses.

The remainder of this section will deal in greater
detail with the specific characteristics of the various
economic land uses in CITY III. These characteristics
differ according to the classification of the land use into
the following categories: Basic Industry, Construction
Industry, Commercial Establishments and Residences.
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E. Basic Industry

1. Income

Each of the three types of basic industry in
CITY III (HI, LI, NS) sells its output to the Outside
System. The income to the local system for these sales is
primary input for local economic activity. The maximum out-
put for an Hill LI1, or NS1 is 1000 units. The average
price per unit of output is determined by the Outside
System. The average prices per unit of output are $190,000
for HI, $115,000 for LI, and $110,000 for NS. These prices
will change somewhat depending on outside economic conditions.
The price paid for HI output is the most variable and the
price paid for NS output'is the-least variable in the busi-
ness cycle.

2. Expenditures

Expenditures for basic industry are for maintenance
and normal operation, utilities, salaries, transportation and
taxes. Maintenance and normal operation, utilities and
salaries were discussed earlier (see page 12).

Transportation costs are incurred by HI, LI and NS
when acquiring goods and services from BG and BS necessary
for maintenance and normal operation, and (except for NS)
for shipping finished goods to terminals from which they are
distributed to the Outside System. These costs vary
'according tc, type of road, user, and destination.

Iser

Transportation Costs Per Mile on HY3*

To BG To BS To Terminal**

HI
LI
NS

$ 500/CU.
500/CU
500 /CU

$500/CU
500/CU
500/CU

$850,000
256,000

A HY3 is the largest road and therefore the least ex-
pensive for transportation. Costs are double on a HY2 and
triple on a HY1.

**BG and BS and terminal users pay an additional charge
that is equal to one mile of travel along a HY3.
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F. Construction Industry

1. Income

a. Prices

A construction industry (CI) earns income by
charging prices for the construction, upgrading, and demo-
lition of economic and governmental land uses in CITY III.
The prices that a CI charges are not fixed; they depend upon
the costs to the CI and the outcome of negotiations between
it and a player. The typical prices charged are listed
below. These prices assume that typical salaries are paid
to CI workers, that the distance to the building site is
five miles, that the distance to BG and BS (for purchase of
materials) is two miles and that the CI is operating at 80%
of capacity. Further,
return of 22%.

these figures include

Construction
Price Charged*

a rate of

Typical Demolition
Price Charged

Typical
Development

Economic Sector
HI1 $105,000,000 $21,000,000'
LI1 65,000,000 13,000,000
NS1 50,000,000 10,000,000

BG1 25,000,000 5,000,000
BS1 10,000,000 2,000,000
PG1 30,000,000 6,000,000

. PS1 10,000,000 2,000,000

CI1 120,000,000** 60,000,000***

RA1 1,000'000 200,000
RB1 6,000,000 '1,200,000
RC1 25,000,000 5,000,000

Governmental Sector
SC1 27,000,000 5,400,000
MS1 30,000,000 6,000,000

HY1 800,000 160,000
TM1 14,000,000 2,800,000

A first approximation of what it would cost the
construction company to build a particular land use can be
obtained by calculating: the number of workers required and
the wages that would have to be paid them, the number
of equipment units required, and the purchase from BG and

*If the construction industry is not being
all construction prices are "typical".
**The.construction cost of a CI is paid to
A CI cannot build a CI.
***The owner of a CI1 receives this amount
(i.e., demolition).
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BS of the material needed to build a structure given the
specified number of equipment and material units and labor
units. For example, an NS1 requires 250 units of equip-
ment and materials and 250 units of labor. This neans it
will require five population units of workers from each of
the three income classes, yielding a typical wage bill of
$12,500,000. Two hundred and fifty material units from
business goods and business services would yield approxi-
mately $11,000,000 worth of BG purchases and $1,500,000
Worth of BS purchases. A construction industry owner
could then estimate transportation costs and taxes, mark
up this figure for the desired profit, and use the result
as an offer price in negotiations with the client.

b. Contracts

Players, both government and economic, nego-
tiate contracts with the construction industry for new
construction, upgrading and demolition. The contract is
filled by the construction industry with the assistance of
the player paying for construction. Owners of proposed con-
struction sites are responsible for checking on land and
zoning requirements, utilities, and money (their cash
balance on the computer printout) before submitting the
contract. These requirements must be met before the contract
is accepted by the computer. The construction contractor is
paid in the round when the contract is classified by the
computer output as "pending"; the construction industry's
employees and BG and BS are also paid at this time. The new
building becomes operative after one round of construction
time.

The contract will not be accepted by the
computer if the above requirements are not met.

2. Expenditures

A CI spends money for employment, equipment and
materials, maintenance, transportation and taxes. Main-
tenance and taxes were discussed earlier (see page 12).

a. Employment

A CI employs equal numbers of workers from popu-
lation units of each socio-economic class but allocates the
workers to construction sites in smaller units. This is
because most construction jobs do not require labor in even
multiples of the number of workers in a population unit. A
particular construction job will require a number of units
of labor. One populaticn unit from each of the three classes
supplies 50 units of labor. Units of labor required to build
depends on type of land use. No labor is required for demo-
lition.
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To determine the full-time employment request in each
class for a CI, the computer divides by 50 the total number
of labor units required to perform all of the CI's contracts.
The remainder is half of the part-time employment needed in
each class. For example, suppose a CU had a contract to
build a PG1 (150 labor units) and a BG1 (125 labor units).
The full-time employment request is 5 PH, 5 PM, and 5 PL
(275 50 = 5 and 25/50). The part-time request is 50 time
units PH', 50 units PM, and 50 units PL (25 x 2).

b. Equipment and Materials

Construction also requires equipment and
materials. Equipment is a capital investment and is pur-
chased from the Outside System in the process of forming'
a CI. The amount of equipment owned by a CI is a function
of its level of development, i.e., a CI1 has 1000 units, a
Cl2 has 2000 units and a CI3 has 3000 units of equipment.

Materials are purchased either from local BG and
BS establishments at competitive "prices" or from the Outside
System at fixed costs of $130,000 per unit of BG or BS.

For a CI, one unit of material is the equivalent
of .44 BG units and .06 units of BS.

Labor, equipment and material requirements for
the various land uses are summarized below:

Construction
Demolition

Units of Units of
Units
of Units of Units of

Land Use Equipment Material Labor Equipment Material

Economic Sector
HI 525 525 525 105 359
LI 325 325 325' 65 222
NS 250 250 250 50 171
BG 125 125 125 25 86
BS 50 50 50 10 34
PG 150 150 150 30 103
PS 50 50 50 10 34

RA 5* 5* 5* 1 3
RB 30* 30* 30* 6 21
RC 125* 125* 125* 25 86

*These requirements of equipment, materials and labor
are for residential construction at QI = 100. New housing can
be built at a lower quality index (as low as QI = 40). Require-
ments diminish according to the equation: R = 1/2000ES(100+X)
where S is the units of,equipment and material or the units
of labor required to build a residence at QI = 100 and R is the
units required to build the same type of residence at QI = X.



Governmental Sector
SC1 135 135 135 27 92

MS1 150 150 150 30 103

HY1 4 4 4 1 3

TM1 70 70 70 14 42

As for other businesses, a CI's employment and
value ratio affect its capacity. The computer accepts con-
tracts requiring a sum of equipment units up to 1000 times
the CI's level. Later, after each CI has received its em-
ployees, the computer determines the status of each CI's
new contracts. The number of equipment units which can be
used is value ratio/100 times design capacity. If the
number of equipment units required for new contracts exceeds
that amount, the computer will defer contracts, starting with
the last accepted, until the number of equipment units
required is less than value ratio/100 times design capacity.

For example, suppose the computer accepted
contracts for a CI1 for an HI1 (525 equipment units) and an
LI1 (325 equipment units). The CI has a value ratio of 80.
It can therefore handle 800 equipment units of construction.
(80/100 * 1000). Since the contracts require 850 equipment
units, the last submitted must be deferred.

A CI's capacity for contracts requiring employ-
ment (all non-demolition contracts) is value ratio/100 times
employees hired/employees requedted times design capacity.
Only construction contracts are deferred if there is an
employment shortage at a CI.

to.

Deferred contracts are the first in the "accepted"
list next round and have the least chance of being deferred
next round. A CI with deferred contracts can accept fewer new
contracts (in terms of equipment units) than a CI with the
same level and value ratio but no deferred contracts.

c. Transportation

A CI incurs transportation costs when travel-
ing to BG and BS establishments to purchase material and
when going to a building site. Transportation costs are
$220 (to BG) and $30 (to BS) per mile on HY3, per unit of
materials purchased, and to a building site, $60 per mile on
HY3 per unit of equipment. A CI can travel to a building site



on a road under construction. Further, a CI can travel on
road beds (all parcel boundaries where there is not a
developed road) at 4 times the cost to travel on a HY3.
When a CI is building a highway, the transportation costs
are calculated on the basis of the distance to the nearest
intersection at the end of each Individual road segment,
i.e., each segment is treated separately.*

G. Commercial Establishments

1. Buyers and Sellers

The commercial land uses in CITY III (BG, BS, PG,
PS) trade with each other, with other establishments in
the economic sector and with the government and social
sectors. The buyer-seller relationships with commercial
establishments is best summarized in the following tables.

Sellers Buyers
Economic Governmental Social
Sector Sector Sector

BG HI, LI, NS,
CI, PG, PS

SC, MS

BS HI, LI, NS,
CI, PG, PS

SC, MS

PG RA, RB, RC PH, PM, PL

PS RA, RB, RC PH, PM, PL

Economic and social decision-makers who purchase
goods and services from commercial establishments do not make
contracts with individual BG, BS, PG and PS establishments.
Rather, economic and social customers are assigned to BG,
BS, PG, and PS establishments by the Commercial Process.
The government departments requiring goods and services for
their operation and maintenance, however, do make contracts
with individual BG and BS establishments. In effect, govern-
ment decision-makers must perform the commercial process
themselves if they want to acquire goods and services at the
least cost. .Governments do not pay transportation costs for
goods and services.

*NOTE: A CI builds a road starting from its northern-most
or western-most point.
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2. The Commercial Process

In the commercial process, economic and social sector
purchasers of goods and services are assigned by the computer
to commercial establishments on the basis of least total
price (i.e., price charged plus transportation costs). In
the commercial process there is a built-in bias for buyers
to shop at the same establishment as in the previous round.
Further, there is also a bias against shopping in overcrowded
establishments. (See Figure B.)

3. Boycott

Economic and social decision-makers may boycott
commercial establishments. When a boycott occurs, under
no circumstances will a boycotting customer buy from the
specified commercial establishment.

4. Income

Commercial establishments earn income from the
sale of their goods and services. The amount of goods and
services sold depends upon the capacity at which a partic-
ular establishment is operating. The maximum capacity
(units produced) is 5,000 for a BG1, 1,500 for a BS1,
16,000 for a PG1, and 8,000 for a PS1. The maximum capacity,
of course, can be reduced by insufficient employment and by
the value ratio of less thaki 100. Prices charged per capa-
city unit are determined by the owner of the individual
establishments. Capacity and typical prices are summarized
below:

Land Use
Maximum Capacity

(Units) Typical Price/Unit*

BG1 5000 $100,000
BS1 1500 100,000
PG1 16000 10,000
PS1 8000 10,000

5. Expenditures

Commercial establishments, like industrial land
uses, spend money for maintenance and normal operation,
utilities, employment and taxes. These expenditures were
discussed earlier (See page 12).

*An owner-may charge above or below this figure, but he must
remember that a buyer can purchase BG, BS, PG and. PS units from
the Outside System at $130,000 per unit of. BG and. BS or $13,000
per unit of PG and PS with no transportation costs to the
purchaser.
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In addition, all businesses except BS incur trans-
portation costs. BG incurs costs for receiving goods from
the Outside System at a terminal and PG and PS incur costs
for purchasing goods and services from within the system.
These costs are:

Transportation Costs per Capacity Unit of Output
Per Mile Along HY3*

Land Use To Terminal To BG To BS

BG1 $400 .110Mmi .110Ir

BS1
PG1 -- $17 $ 8
PS1 -- 15 5

H. Residences

1. Income

Economic decision-makers own 3 types of residences
(RA, RB, RC) in CITY III. Like owners of commercial estab-
lishments, owners of residences earn income by charging
prices (i.e., rents). The number of population units which
can live in a given residence depends on its type and its
level of development. The quality index for residences
indicates the physical condition of the housing; the higher
the QI (0-100), the better the conditions. Further, the QI
and the amount of overcrowding will determine whether or not
a particular socio-economic class will move into a given
residence. The table below summarizes the number of occu-
pants which the 3 types of residences (level 1) can accom-
modate in addition to indicating the minimum QI requirements
for each socio-economic class:

Population Class Design Capacity
(Occupants per

Population Unit)
RA1 RBl RC1

Minimum QI

High (PH). 1 6 25 70
Middle (PM) 1.5 9 37.5 40
Low (PL) 2 12 50 20

*A HY3 is the largest road and, therefore, the least expen-
sive to travel on. Costs are double on HY2 and triple on HY1.
A journey of one mile on an HY3 is added to the actual distance
travelled.
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Owners of residences specify rents on the basis of
the rent which they would charge low-income population units.
Middle-income renters pay 1.33 times as much and high-income
renters pay 2 times as much. The principal criteriE for
determining rents is the quality index. An economic decision-
maker cannot expect people to live in his housing with a QI
of 50 when they can find housing with a QI of 85 and compar-
able other features. (See "Migration," in Chapter IV: The
Social Sector.) The typical rents that can be charged to
tenants of each class are summarized below.

Residential Type

RA
RB
RC

per PL1.

Typical Rents

PH PM

$330,000 $200,000
330,000 200,000
330,000 200,000

PL

$140,000
140,000
140,000

The maximum rent which can be charged is $210,000

Total income from operating a residence is, there-
fore, determined by multiplying the number of occupants from
each class times the rent charged to each class. For example,
suppose economic decision-maker B owns an RA2 with 6 PH's
and 9 PM's living there. He charges a rent of $160,000 per
PL. His income from that residence is $3,835,200 [($160,000
x 1.33 x 9) + ($160,000 x 2 x 6)]. Typical income, assuming
that the unit is occupied at design capacity by one class
and typical rents are charged, is below:

Residential Type Income From Typical Rent

PH PM PL

RA $ 330,000 $ 300,000 $ 280,000
RB 1,980,000 1,800,000 1,680,000
RC 8,250,000 7,500,000 7,000,000

2. Expenditures

Owners of residences spend money chiefly for
maintenance, utilities and taxes. These expenditures were
discussed earlier (see page 12).
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I. Economic Sector Decisions

An economic decision-maker in CITY III can make any or
all of the following decisions during a round of play: invest
in or sell stocks; borrow and lend money; bid on or purchase
land; change rents, prices, salaries, and maintenance levels;
transfer cash; boycott; construct and demolish developments.

1. Bid on and/or Purchase Land or Developments ($PU)

An economic decision-maker may purchase land from
either of two sources: another player or the computer. When
purchasing land from another player, the terms of the purchase
are settled upon by mutual agreement. When purchasing a parcel
of land, an economic decision-maker must purchase all of the
parcel that is not owned by the government or in preempt uses.

A participant in the economic sector may also pur-
chase land from outside interests represented by the computer.
When bidding on outside land, one must determine the fair
market value. It is suggested that one use the values shown
on the Auction Asking Price Map to determine the value of
computer-owned parcels. Each round the computer selects some
outside-owned land to be auctioned. The Auction Asking Price
Map shoWs these parcels. Other outside-owned land may also be
bid for, but the chances of acceptance are much.less. Factors
to consider when bidding on land are proximity to other devel-
opments, access by roads, zoning and availability of utilities.
There is a charge of 2% of the bid price on any bid on land
owned by the computer, regardless of the bid's success or
failure.

2. Change Rents, Prices, Salaries, and Maintenance
Levels ($CVPT)

Owners of all residences may specify the rents which
they charge to their tenants. In CITY III rents are specified
in terms of the rent charged to one low-income (PL) population
unit in thousands of dollars (Rent/PL1/$1000) .

Owners of BG, BS, PG, PS can set the price paid for
one capacity unit (CU) of goods and/or services produced. When
setting prices, an economic decision-maker must realize that
customers can boycott BG, BS, PG, and PS establishments or go
to the Outside System and purchase goods and services at
$130,000 per unit (BG, BS) and $13,000 per unit (PG, PS).

Owners of HI, LI, NS, BG, BS, PG, PS, and CI all
employ workers. They set the salary which they pay their
workers at each establishment which they own. Typical
salaries per worker and per population unit of the socio-
economic classes are summarized below:
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Number of Typical Salary Typical Salary
Class Workers per P1 Per Worker Per P1

High (PH) 120 $10,000 $1,200,000
Middle (PM) 160 5,000 800,000
Low (PL) 200 2,500 500,000

Finally, economic decision-makers can also set
the aintenance level of their buildings. The maintenance
level indicates the minimum value ratio at which a partic-
ular land use is to be maintained. In effect, this allows
a decision-maker to counteract the effects of depreciation
(i.e., a declining value ratio). Owners of residences can
not raise the maintenance level of an RA, RB, or RC more
than 20 points above the lowest value ratio which the
building has ever had.

In renovating or maintaining a land use, it is
necessary to purchase goods and services from either within
the local system or from the Outside System. The require-
ments of goods and services for maintenance and renovation
were given earlier (see page 13).

3. Transfer Cash ($CASH)

An economic decision-maker may transfer cash
assets to another economic decision-maker or to the
capital or current account of a governmental department.

4. Boycott ($BYCT)

Economic and social customers are assigned to
BG, BS, PG. and PS locations by the commercial process.
In this process, the computer assigns customers on the
basis of least total cost (i.e., prices charged plus trans-
portation costs). Further, there is a built-in bias for
buyers to shop at the same establishments as in the previous
round. Economic decision-makers, however, can boycott
commercial establishments from which they buy goods and/or
services for normal operation of their buildings and/or
maintenance. In doing this, they specify which of their
developments will not purchase goods and/or services from
certain PG, PS, BG, and BS establishments in the city.
A boycott remains in effect until it is stopped. If a
boycott occurs, the customers will be assigned to other
shop locations or to the Outside System at fixed costs of
$130,000 per unit of BG or BS and $13,000 per unit of PG
or PS.
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5. Lend, Borrow, and Invest ($OTHER)

An economic decision-maker may lend money to or
borrow money from another decision-maker. In such a case,
the interest rate is set by mutual agreement but the term
of the loan must be either 2 or 25 years. An economic
decision-maker may also borrow money from the Outside System
(OU). When doing such, the term of the loan is specified by
the borrower but the interest rate is set by the Outside
System (i.e., the computer). No economic decision-maker
may have more than 80% of his total assets in outstanding
principal for loans in the Outside System at one time.

Economic decision-makers may also invest in con-
servative or speculative stocks. The returns of these
investments are determined by the Outside System and range
from -1% to 10% for speculative investments and from 5% to
7% for conservative investments.

6. Build, Upgrade, or Demolish Developments
($BUILD or $OUBLD)

Economic decision-makers may build new developments
or upgrade (i.e., add an additional level of development)
or demolish existing ones. In CITY III all construction
can be accomplished either through contracts with a local
construction industry or by. the Outside System at. 1.3 times
the typical construction costs. Demolition costs by the
Outside System are one-fifth of the Outside System construc-
tion costs. The typical construction costs for local firms
are summarized on the following table:

Land Use Type Construction Costs
Typical

Demolition Costs

Eli $ 105,000,000 $ 21,000,000
LI1 65,000,000 13,000,000
NS1 50,000,000 10,000,000
CI1 120,000,000 60,000,000*
BG1 25,000,000 5,000,000
BS1 10,000,000 2,000,000
PG1 30,000,000 6,000,000
PS1 10,000,000 2,000,000

RA1 1,000,000** 280,000**
RB1 6,000,000** 1,200,000**
RC1 25,000,000** 5,000,000**

*The owner of a CI1 receives this amount for equipment
sold (i.e., demolition).

**These figures are for building residences when value
ratio = 100. For building, residences at other value ratios,
see the table on the next page. .



Value Ratio Typical Construction Costs

RA RB RC

40 $700,000 $4,200,000 $17,500,000
50 750,000 4,500,000 18,750,000
60 800,000 4,800,000 20,000,000
70 850,000 5,100,000 21,250,000
80 900,000 5,400,000 22,500,000
90 950,000 5,700,000 23,750,000

When building or upgrading developments,
players should check to see that the proper level of
utility service is installed at the construction site.
In no case will construction be completed when there
are insufficient utility units provided. The utility
requirements for economic land uses are:

Land Use
Type

Utility Units
Required

Minimum Level of
Utility Service

HI1 402 , 5
LI1 135 2

NS1 76 1
BG1 112 2

BS1 71 1
PG1 .99 1
PS1 77 1

RA1 4 1
RB1 26 1
RC1 117 2

Proposed construction will also be rejected
unless it conforms to zoning codes established by the
Planning and Zoning Department. These codes are:

..

Any Use 00
Any Business 10
Any Manufacturing 20

HI 21
LI 22
CI 23
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Any Non-Manufacturing 30
NS 31
BG 32
BS 33
PG 34
PS 35

Any Residential 40
RA _

41
RB 42
RC 43

Parkland 50

In CITY III, there can be only one type of
economic land use on a parcel. Furthermore, if accepted,
all construction is completed one full round after the
contract is submitted to the computer, unless the CI does
not acquire sufficient labor. If a CI has a labor shortage,
some contracts are deferred until the next round.
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III. THE SOCIAL SECTOR

Social decision-makers in CITY III (identified)
as AA, BB, CC, etc.) represent people who live and work
in the simulated area. These people perform several
different activities: they vote, they boycott, they save and
spend money, and they allocate time to such activities as
extra education, part-time employment, politics, and
recreation. These activities are the chief assets of
the social decision-maker. With these assets, he can
exert a powerful social voice in the community and
subsequently influence the decision-making process in the
economic and government sectors of CITY III.

A. Population

People in CITY III are divided into population
units (P1's) of 500 persons each. In addition, population
units are divided into three socio-economic classes:
High (PH), Middle (PM), and Low (PL). Population units
share certain characteristics, which are summarized below:

Number of Number of
Class Workers Students

Normal Registered
Voters

PH 120 130 200
PM 160 140 140
PL 200 100 100

1. Income

Population units in CITY III can earn income
by working full or part-time for employers in either the
economic (HI, LI, NS, CI, BG, BS, PG, PS) or government
(SC*, MS, BUS, RAIL) sectors. The typical salaries
for full-time employment are $10,000 per PH worker,
$5,000 per PM worker, and $2,500 per PL worker. These
salaries are set by individual employers (i.e., economic
and governmental decision-makers).

Unemployed population units can earn income from welfare
payments which are determined by the chairman.

*NOTE: Only the School Department hires part-time
workers in the government sector.
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2. Expenditures

Each round, population units spend money for
certain required items: personal goods (PG) and personal
services (PS); rent; transportation (to PG and PS estab-
lishments and to work); private adult education (if time
is allocated); private education (if sufficient public
education is not supplied by the School Department);
recreation (if time is allocated); and taxes. These
requirements are summarized below:

PG Requirements
PS Requirements

PH
34 units
16 units

PM
28 units
11 units

PL
21 units
7 units

[NOTE: Population units can purchase goods and services
from local PG and PS establishments at competitive prices
(the typical price is $10,000 per unit of PG or PS) or
from the Outside System (if a boycott of a PG or PS is in
effect or if local supply is insufficient) at a fixed price
of $13,000 per unit.]

Typical Rent $330,000 $200,000 $140,000

[NOTE: Rents are set by individual landlords, i.e./
economic decision-makers who own residences. Actual rents
may vary above or below these typical figures.]

To Work*

Base:

PH PM PL

$210/worker $190/worker $146/worker

Plus HY1: 60/worker/mi 55/worker/mi 50/worker/mi
HY2: 50/worker/mi 45/worker/mi 40/worker/mi
HY3: 40/worker/mi 35/worker/mi 30/worker/mi

To PG Base: $50 per unit $50 per unit $50 per unit
HY3: 50/unit/mi 50/unit/mi 50/unit/mi

To PS Base: $50 per unit $50 per unit $50 per unit
HY3: 50/unit/mi 50/unit/mi 50/unit/mi

[NOTE: There are three types of highways in CITY III:
HY1, HY2, and HY3. An HY3 is the largest highway and,
therefore, the least expensive to travel.]

*Costs are for uncongested roads. If a road is overcrowded
by 20%, it will take a P1. 20% longer to travel on it and
cost 20% more than the normal cost.
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Transportation Charges by Bus
- Rates are set by the Bus Company -

Transportation Charges by Rail
- Rates are set by the Rail Company

Private Adult Education pH

-

PM PL
(cost per time unit) $3,000 $3,000 $3,000

Recreation
(consumption units per time unit)

PG .1' .05 .025
PS .075 .05 .0

[NOTE: These costs for 'adult education and recreation are
fixed per unit of time that is allocated. Costs for
recreation involve purchases of PG and PS and are added to
normal expenditures for PG and PS.]

Private Education per P1 (children)

!I (if sufficient public education is not supplied)
$37,500 $25,000 $12,500

Taxes

Local
Income
Sales
Automobile

Federal-State
Income
Sales

B. Dissatisfaction

PH PM PL

Local tax rates are set by
Chairman.

12%(of wages) 6%(of wages) 3%(of wages)
3% of total purchase of PG and PS

( The people in the simulated area will react to any
decisions which affect them. The computer calculates the
amount of dissatisfaction which a population unit experiences.
Dissatisfaction is measured in terms of a population unit's
dissatisfaction with its residence (housing dissatisfaction)
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and its personal situation in the community. Housing
dissatisfaction is determined by quality index, school
quality, municipal service quality, taxes, and rent.
Personal dissatisfaction is determined by the employment
status of the population units involved, in addition to
the amount of time which they are not able to spend in
an activity which it was allocated for (i.e., involuntary
time). These population units who have the highest dis-
satisfaction index will be the most likely to migrate.

C. Migration

Migration is a phenomenon inherent to all urban areas.
People are continually moving within, into or out of a city.
In CITY III population units may migrate in three ways:
internally, out of the system, and into the system.
Migration is calculated by the computer based upon local
conditions reflecting the actions of the players.

The computer will pick a certain percentage of the
local population units with the highest total dissatisfaction
indices and select these population units to migrate. In
addition, the computer will randomly select 7% of the High,
50 of the Middle, and 1% of the Low income population units
from the local system to move, regardless of their dissat-
isfaction indices.

1. Internal Migration

Each of these population units which has been
chosen to migrate looks for vacant housing within the city
with a lower housing dissatisfaction index than the housing
vacated. If the population unit can find one or several
residences with a lower housing dissatisfaction index, it
moves into the residence Which has the lowest housing dis-
satisfaction index.

2. Out-Migration

In each round there will be certain number of
migrating population units unable to find better housing.
This group generally comes from the population units
selected at random by the computer from the city's popu-
lation as a whole. Population units which are unable to
find better housing will out-migrate, leaving the city for
the outside system.
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3. In-Migration

In each round population units move into the
simulated urban system. These people are called in-migrants.
The total number of in-migrants will average 5% of the total
local population plus or minus the effect of the attractive
or repulsive qualities of the system as a whole. The computer
moves people into the system on the basis of the attractiveness
of the area as measured by the relative salary, available
housing, job openings, overall school and municipal services
conditions and tax rates.

Migration is a real factor in any city. If
people can afford it, they are apt to move away from poorly
maintained housing in bad neighborhoods which may be tying
them to second-rate jobs. By the same token, there is a
certain percentage of any population which will grow tired of
a particular location and leave for no apparent reason.
There will also be people from other areas who have found
jobs in the city who will move into the system. These
are the migratory patterns that CITY III takes into
account.

The players can exercise only indirect control
over migration by minimizing the causes of dissatisfaction
and increasing the attractive features of the city as a
whole or particular neighborhoods. A player must always
remember that migration is mostly a response to player
decisions in all sectors.

D. Types of Decisions

There are various types of decisions which a social
decision-maker can make for the population units which he
represents. These decisions include voting, boycotting,
allocating time, and setting the dollar value of time
spent travelling to and from work.

1. Voting

Social
population units
All elections of
are decided by a

decision-makers vote on behalf of those
they represent in a particular jurisdiction.
Chairman and Councilmen or votes on referenda
popular majority.

The number of votes which can be cast by a social
decision-maker is determined by the number of registered
voters which he controls.
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In terms of determining the course of action in
the city, toting is an important instrument. Politicians,
if they expect to be elected, must have the support of
number of social decision-makers representing at least a
popular majority. Support can be gained in many ways.
Candidates can be bound to certain principles and programs
before a social decision-maker will throw his votes behind
a candidate. This represents the political process in the
CITY III with all the coalitions, factions, and political
trade-offs also found in a real city.

2. Boycotting ($BYCT)

The boycott or strike is the second tool which
. a social decision-maker has at his disposal. A social

decision-maker can direct the population units of any
- class under his control to strike a place of work (HI, LI,
NS, CI, BG, BS, PG, PS, MS, SC, RAIL, and BUS) and/or
boycott the places where they shop (PG, PS), and/or boycott
a mode of public transportation (BUS and RAIL).

If a social decision-maker boycotts or strikes a
particular work or shop location, the computer, through
the commercial and employment processes will not assign
those population units to work or shop at the specified
parcel. Social decision-makers can increase the effectiveness
of their boycott or strike by combining their boycotts. In
such a manner, pressure groups can have a significant
effect on the decisions and actions of employers and
commercial establishments.

3. Time Allocation OTIMEY

Social decision-makers are able to allocate the
leisure time for population units in each jurisdiction of
the simulated metropolitan area. There are no hours or
minutes in CITY III. Rather, time is simulated in
terms of units. There are 100 units of leisure time
available to workers in each population unit. However,
this leisure time is decreased by the amount of time
which it takes workers to travel to and from their place
of employment. Therefore, the actual amount of time which
can be allocated by social decision-makers is 100 units
minus time spent travelling to and from work.

The number of time units consumed in travelling
to and from work varies according to road types, transportation
modes, and congestion, and distance travelled. The table
below shows the amount of time units consumed according to
various modes of transportation (on uncongested roads).
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Time Consumption For Travel To and From Work

On HY1 On HY2 On HY3 Waiting
Automobile (units/mi.) 3 2

Bus (units/mi.)
Waiting

4 3 2 1

Rail Rail Rail Waiting
Rapid Rail (units/mi.) 1 1 1 1

Walk ( a journey to work at an adjoining parcel) requires
1 time unit.

Highway congestion affects travel by automobile
to work only. The degree to which congestion increases
the time spent traveling to work is in direct
proportion to the amount of congestion which occurs. For
example, if a road is overcrowded by 20%, it will take a
P1 20% longer to travel on it.*

a. Extra _Work

Extra work is part-time work. Social decision-
makers specify time units for workers to spend in extra
work. Extra employment is offered in two areas: teachers
in adult education and certain part-time positions
offered by other employers in the economic sectors. A
full-time job is equivalent to 80 time units. Therefore,
a half-time job is equivalent to 40 time units. Workers
are paid in proportion to the percentage of a full-time
job they fill. If they fill half of a full-time job, they
are paid half the salary of a full-time worker in the
particular income class. The salary per time unit in extra
work is determined by dividing the typical salary of a
population unit by 80 time units (the equivalent of a
full-time job).

For example, suppose you have allocated
30 units of time to a PH for extra work. The typical salary
for a PH is 1.2 million. The salary per time unit in extra
work ($1.2m/80) is therefore $15,000. Finally, the total
salary earned for that PH for working 30 time units extra is
$450,000 (30 x $15,000). This information is summarized in
the following table.

*Bus congestion (in terms of the number of P1's on the bus
when it arrives at an intersection where a P1 is waiting)
affects a P1's waiting time in direct proportion to the
amount of overcrowding.
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Time Allocation - Part-time Employment

PH PM PL

Units of time for full-time job 80 80 80

Typical salary per time unit* $15,000 $10,000 $6,450

When allocating time to part-time
employment, social decision-makers should make sure
that such employment is available. If it is not, the
time which would have been spent in part-time jobs will
become involuntary time. Involuntary time contributes
to personal dissatisfaction.

b. Education

Social sector decision-makers may also
allocate time to be spent in education. In CITY
III, each population unit has an educational level.
The range of an educational level for a population unit
is determined by its socio-economic class.

Educational Level

PH PM PL

Minimum 70 40 0

Maximum 99 69 39

Since the educational level of a population
unit will affect the ability of that unit to become employed
in better jobs, it is the option of social decision-makers
whether or not to attempt to maintain educational levels at
their present value, increase them, or let them decrease
each round by a factor of 10% of the difference between
the currenv.,leviA and the minimum level for the population
unit of that class, In order to compensate for this
decrease in educatonal level and maintain a maximum
level, a populatiofi unit should spend time in adult
education each round.

*Typical salary per-i time unit = Typical Salary to P1
80



The amount of time which must be allocated
.to maintain a certain education level is summarized below:

Number of Time Units Required
Education Level to Maintain Education Level

70

20
30

39

50'
60

69

80
90

PH

9

18

99 1261

There are two types of adult education in
CITY III, public and private. Adult education can
be obtained for free only if the government sector supplies
it. In a situation when time is allocated for free education
and there is not enough available, the computer will total
the demand with the supply. and allocate time units equally
on the basis of the demand-supply ratio. Social decision-
makers may not allocate time in free education to high
income population units. The characteristics of time
allocation for adult education are summarized below.

PM PL
0
7
13
20

7
.13

Time Allocation: Adult Education

PISPL PM.
Educational Range 0-39 40-69 70-99

Annual time units required
to Maintain Maximum
educaticinal ldvel 27 20 26

.Cost per unit (private)
Pear P1

53
-44-

$3,000 $3,000 $3,000



When allocating time to public adult
education, :social decision-makers should make sure that the
School Department is supplying it. If not, the time which
would have been spent in education will become involuntary
time. Involuntary time contributes to personal dissatisfaction.

c. Politics

Workers can also spend up to 60 units of
leisure time in politics. Time spent in politics will
increase the political power of a population unit by
increasing its voter registration in a given round. The
relationship between time spent in politics and increased
voter registration is described below.

PH PM PL

Units of time for 7% increase*
in voters registered 10 10 10

Units of time for 10%
increase in voters registered 50 50 50

Units of time for 15%
increase in voters registered 60 60 60

*refers to increase above normal voter registration per
income class of population units. Any increase is for one round only.

d. Recreation

Leisure time can also be spent in recreation.
Population units who spend time in recreation must buy
from PG and PS. The units of PG and PS required per time unit in
recreation are given below:

Time Allocation Recreation

PH PM *PL

Units of PG per unit of
time in recreation

.1 .05 .025

Units of PS per unit of .075 .05 0
time in recreation



The most important thing to remember about
time allocation is that it is a kind of debit-credit opera-
tion. You start with 100 units of time to assign for popu-
lation units of each class for each jurisdiction. You may
estimate that 15 units of time are going to be consumed in
traveling to and from work for your PL units; you have only
85 units of time left. In studying the computer output for
your PL units, you may discover that they are not receiving
enough income, so you allocate 40 units to extra work.
Further, the educational level of these PL's is extremely
low, so you allocate 25 units for adult education. You now
have only 20 units left for politics and recreation.
Suppose you split them evenly between these two activities.
You then may discover that you guessed wrong when estimating
time consumed in traveling to and from work. Because of
congestion and an inefficient Highway Department, it takes
30 units of time rather than 15. You allocated 15 units of
time too few for travel to and from work and 15 units too
many for other activities. Since these are arranged in
order of priority, the computer will require these 15 units
for transportation from recreation first and then politics.
Your PL units will end up spending no time in recreation
and only 5 units of time in politics. The result will be
that the high-income classes will have a higher rate of
registration and hence a greater political voice.

These are just some of the problems with
which you will be faced. Remember that you are controlling
people represented in units of 500 persons each. Time
allocation is a powerful instrument that can greatly affect
the balance of social problems and hence the economic and
governmental decisions within the simulated city.

4. Setting the Dollar Value of Time (VALUE)

The computer assigns all population units to
modes of transportation to and from work on the basis of
least cost. Least cost includes transportation charges
per mile (which differ according to mode of transportation,
type of road and amount of congestion) as well as the dollar
value of time spent traveling. The social decision-maker
is able to indicate the dollar value of one time unit con-
sumed traveling to and from work for each of the classes
which he represents. The typical dollar values of a time
unit spent traveling to and from work are $25 (PL), $50
(PM), $100 (PH).* As the dollar value of a time unit spent
traveling increases, the chances are that the computer will
assign a more expensive but quicker mode of transportation
to work (i.e., via automobile in almost all cases).

*These values assume typical salaries of $2500 per PL worker,
$5000 per PM worker, and $10,000 per PH worker.
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The following example will demonstrate how the computer
considers the dollar value of time.

Let us say the transportation costs for one worker
are $150 per year to get to work by bus and $320 to get to
work by auto. It also requires an extra 4 time units to
travel by bus instead of auto.

If the dollar value of time for that population
unit was set at $40, it would cost them $150 plus 4 time
units times $40 (dollar value) or $310 to get to work by
bus. To take auto it costs $320 (no extra time units

consumed). Therefore, the computer would assign the popu-
lation unit the BUS mode to travel to work (i.e., $310 is
less than $320).

In the same case, suppose the dollar value of
time was set to $50. Then the total bus cost would be
$150 plus 4 time units times $50 (dollar value) or $350.

Auto would cost only $320. Therefore, the computer would
assign these population units the auto mode to work (i.e.,
$320 is less than $350)..
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IV. THE GOVERNMENT SECTOR

Players in the Government Sector of CITY III
are the public officials of the simulated city. They
-make public policy, provide public services and raise
and disperse funds. Essentially, the Government Sector
consists of two components: the elected officials from
each jurisdiction (Chairman and Councilmen) and the
appointed officials who represent the bureaucracy.
The bureaucracy includes at least five departments:
Assessment, Schools, Municipal Services, Highway, and
Planning and Zoning. It may also include a Utility
Department, a Bus Company and a Railroad Company,
though these operations can be privately owned and
operated.

A. The Chairman and Council (CH)

There is one Chairman and at least one Council-
man from each political jurisdiction in CITY
are elected at the beginning of each round by the social
decision-makers who cast votes for the population .units
which they represent. The Chairman and Councilmen have
control over the following aspects of governmental deci-
sion-making: appointments, budgets, taxes, sub-
sidies and welfare. The extent to which they share this
power is an option which is open to the players them-
selves. Whether they want to govern informally, or
formally, accept bribes or extort with government funds
is subject to their own judgment. They must remember,
however, that they are responsible to the people and that
their behavior will be judged at the next election.

The Chairman and Councilmen must appoint players to
serve as decision-makers in the bureaucratic departments.
These appointments may be made on the basis of any
criteria. Nevertheless, it must be noted that the
representatives of each department will be responsible
to the Chairman and Councilmen. The greater extent to
which these departments are willing to cooperate with
the elected representatives of the people, the greater
are the chances that they till get the funds they need to
operate their. departments and therefore provide quality
services to the public.
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B. Chairman Decisions

The Che man of the city can make any or all of the
following decisions during a given round: appropriate funds,
distribute subsidies, change tax rates, set welfare payments,
and float bonds. The Chairman has a current account only;
all tax revenues and expenditures are through that account.
Any unspent department funds remain in the department's
treasury; they do not revert to the Chairman's account.

1. Appropriate Funds ($CASH)

The Chairman and Council in every jurisdiction are
responsible for formulating the budget for the operation of the
government departments. Basically, the budgetary process
involves the allocation of appropriations to the various
departments. Departments which receive appropriations to
the various departments. Departments which receive appro-
priations are: Schools, Municipal Services, Highways, and
Planning and Zoning. The Utility Department, Bus and Rail
Companies receive income from user charges and fares;
therefore, they do not receive direct appropriations. There
is no formal manner in which players representing the various
departments are expected to file appropriations requests with
the Chairman.

The Chairman must be sure to indicate whether he
is appropriating money to the capital or current account of
a given department or both. For example, when appropriating
money for purpose of constructing new facilities or purchas-
ing land, that money must go to'a capital account. On the
other hand, funds for the normal operation or maintenance
of a department should be appropriated to the current account
of that department. All appropriations will automatically
continue at previous rates unless an input change is issued
in subsequent rounds.

2. Distribute Subsidies ($CASH)

Subsidies may be given to the Utility Department,
the Bus Company, the Rail Company, or to any economic
decision-maker. It is only necessary to specify the account
(capital or current) to which the money is being subsidized.
A subsidy is granted for one round only, unlike an appropriation.

3. Transfer Cash ($CASH)

The Chairman may transfer cash to any government
department or to an economic decision-maker. A cash transfer
shows up in the receiver's account as "miscellaneous" income
or revenue. Like a subsidy, a cash transfer occurs only for
one round. Cash transfer is the only method by which the
Chairman can grant funds to a department in another jurisdiction.
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4. Set Tax Rates ($TAXES)

Taxes constitute the chief source of revenue for
the operation of the urban government in CITY III.
There are four types of local taxes in CITY III: Prop-
erty, income, automobile, and sales. The Chairman may
specify the rate at which these taxes are to be levied
and the computer will automatically collect the tax
revenue. If the Chairman does not set tax rates for a
given round, the computer will collect taxes at the pre-
vious rate. The methods by which the taxes are calculated
by the computer differ for each type of tax.

a. Property Taxes

There are two types of property taxes:
_land and developments. Land tax is applied to
all privately owned land. The t'ix paid is determined by
multiplying the percent of a parcel privately owned times
the assessed value of the parcel (set by the assessment
department) times land tax rate. Development tax is
applied to the economic land use on a given parcel. The
tax payment is determined by multiplying the assessed
value of development of a parcel times development tax
rate.

b. *Personal Income Taxes

A political jurisdiction may tax the personal
income of either the people who live there or the people
who work there. A resident income tax is paid by a popu-
lation unit and is determined by multiplying the resident
income tax rate times gross wages of people who live in
a jurisdiction.

Employee income tax is determined by multi-
plying the employee income tax rate times gross income
of the people who work in the jurisdiction.

c. Automobile Taxes

Automobile taxes are also levied by a partic-
ular jurisdiction on the people who live there and the people
who work there. Automobile resident tax is determined by
multiplying the automobile resident tax rate times the
travel cost to work by automobile of the people who live
in the jurisdiction. Automobile employee tax is determined
by multiplying the automobile employee tax rate times the
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travel cost to work of the people who work in the juris-
diction.

d. Sales Taxes

Sales taxes are levied on all purchasers of
business goods and business services and personal goods
and personal services. There are separate tax rates for
goods and services. The tax is determined by multiplying
the sales tax rate on goods/services in the jurisdiction in
which the seller is located times the amount of purchase of
goods/services at each seller.

5. Set Welfare Payments ($OTHER)

Welfare payments are the equivalent of subsidies
to the social sector. The Chairman may set the welfare pay-
ment per unemployed worker. The payments are distributed
from the current account of the municipal services depart-
ment and the Chairman should appropriate the necessary funds
for these payments to the current account of that department.

Current federal-state aid is available to the
municipal services department for welfare payments. It is
granted automatically (by the computer) on the basis of two
federal-state dollars for each local dollar up to a maximum
equivalent to $35 per resident of the jurisdiction.

6. Float Bonds ($OTHER)

Bonds can be defined as loans to the government
sector and are an additional source of revenue in CITY III.
There are two types of bonds available: current and capital.
Current bonds are automatically floated by the computer when
a department's expenditures exceed its revenues. If the
Chairman grants more in appropriations, subsidies and miscel-
laneous expenditures than he receives in tax revenues, the
computer floats a current bond for the Chairman regardless
of whether the departments actually spent the money.

A current bond has a term of two rounds and its
payments are automatically deducted from the finances of the
department or the Chairman in equal installments beginning
in the round after the bond is floated. Capital bonds are
available to the various departments to finance capital
projects. A. capital bond has a term of 25 rounds and must
be floated by the Chairman. Interest rates on all bonds
are determined by the Outside System (the computer). No
department may have more than 22 bonds outstanding at one
time. All bond payments are made through current accounts
(except Planning and Zoning, which has only a capital account).
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Further, the total allowable government debt is
15% of the total assessed value of all land and buildings
in the jurisdiction. The debt limit for the various
departments is 20% (Schools, Highways, Chairman, Utilities),
15% (Municipal Services) and 5% (Planning and Zoning) of
the total allowable government debt.

The Bus Company has a total allowable debt of 3%
of the total assessed value of all land and buildings on
the board and the Rail Company has a total allowable debt
of 5% of the total assessed value of land and buildings
on the board.

C. The Bureaucracy

1. Common Characteristics

All government departments (except Assessment and
Planning and Zoning) share certain characteristics with
economic sector land uses. These characteristics are:

a. Development Level - indicates the size of a
development. Development level ranges from 1 to 3 for
all government land uses. Development level is also a
multiplier which affects land requirements, capacity, em-
ployment, etc. (i.e., an SC1 requires 16% of a square
mile and an SC2 requires 32% of a square mile).

b. Land Requirements - the amount of land required
for a building of the first level of development.

c. Value Ratio -the ratio of present value of a
dbvelopment to its original value, times 100. Value
ratio ranges from 0 to 100 and indicates the physical
condition of a development.

d. Depreciation - the rate at which a value ratio
of a development declines each year. This rate is
applied to the original value ratio of a development or
equipment (i.e., 100).

e. Maintenance Level - the level at which the
value ratio is to be maintained. Maintaining a develop-
ment at a specific value ratio involves purchases of
business goods (BG) and business services (BS) either
from the Outside System or from local BG and BS estab-
lishments. The costs of maintenance are automatically
deducted by the computer.
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The common characteristics of the government land
uses are summarized below:

Devel-
opment

Department Level

Schools (SC) 1-3

Highways (HY) 1-3

Municipal
Services (MS) 1-3

Utilities (UT) 1-3

Rapid Rail
(RAIL)

Bus
(BUS)

Land
Require-
ments

Value
Ratio

16% 0-100

8% (HY1)* 0-100
12% (TN1)*

12% 0-100

20% 0-100

4% surface
1 tracks 0-100

NA none 0-100

2. Source of Income

Deprecia-
tion (per
annum)

2.0%

5.0Z**

3.3%

Mainten-
ance
Level

0-100

0-100

0-100

3.3% 0-100

3.5%
(equipment) 0-100

3.5%
(equipment) 0-100

Aside from appropriations and bonding (previously
discussed), there are two other sources of revenue for most
governmental departments. These sources are Federal-state
aid and miscellaneous income.

Federal-state aid is available to Schools, Highways,
and Planning and Zoning for capital expenses on federally-
approved projects. School and highway aid is for construc-
tion at approved sites; Planning and Zoning is for purchases
of parkland and is not restricted to specific locations. If
capital aid is granted to Schools or Highways, it is in the
form of a fixed ratio of aid to local funds spent. Current
Federal-state aid is also available to the School and Municipal
Services Departments. Aid, once granted, is available until
spent, limited only to whatever location and level restric-
tions are imposed. This is explained in more detail in the
descriptions of the specific departments.

All public departments may receive income from
miscellaneous sources, such as the sale of land they own
or cash transfers from other departments or decision-

* HY2 requires 12% and HY3 requires 16%. TM2 requires 16%
and TM3 requires 20%.

** Z is the actual use of a road segment divided by the
effective capacity of a road segment.

62
-53-



makers in other sectors. Sources of revenue such as this
have great potential for varied uses. Cash transfers can
often be a gift (or in more realistic terms, a bribe) to
insure that a particular decision in the game goes a player's
way.

The remainder of this section will deal with the
individual departments and the specific characteristics
relating to their operation.

D. Assessment Department

The Assessment Department for each jurisdiction makes
decisions relating to the taxation of privately owned
property (land and developments) represented in the model.
This department has the opportunity to operate selectively
on the property tax rates. Whereas the Chairman sets the
tax rates for land and developments, the Assessment Depart-
ment controls the assessment rates on all property.

1. Assessment Rate

The assessment rate is the rate at which land and
developments are valued in relation to their real market
values for tax purposes. For example, a land assessment
rate of .50 means that the base to which the land tax is
applied is one half (50 percent) of the market value of
the land. The development assessment rate is applied to
developments owned by economic decision-makers and the
land assessment rate is applied only to the percent of
privately owned land on a parcel owned by an economic
decision-maker.

2. Market Value

a. Land

The market value of all owned land is printed
on the Fair Market Value of Land Map. The market value
of land will change for either of two reasons: .

(1) After construction of a new development
or an additional level of development
on a parcel.
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(2) After the purchase of a parcel by an
economic decision-maker.
The model assumes that the market value
of a parcel is always updated by the
actual purchase price of a parcel when
an economic decision-maker buys a parcel,
as lcng as that price is not less than
the previously existing market value.

The market value of unowned land (i.e., owned
by the Outside System) is calculated -- but not printed
until it is purchased -- on the basis of existing values
of surrounding parcels and characteristics such as proximity'
to highways, terminals; employment, residences and the
existence of utilities and Toning.

b. Developments

The market value of developments is determined
by multiplying the New Development Value times development
level* times value ratio/100. The New Development Values
for the various land uses are given below:

Land Use New Development Value

HI $105,000,000
LI 60,000,000
NS 50,000,000
CI 120,000,000
BG 25,000,000
BS 10,000,000
PG 30,000,000
PS 10,000,000
RA 1,000,000
RB 6,000,000
RC 25,000,000

For example, an HI2 with a value ratio of 90 would have
a market value of $105,000,000 times 2 times .90 or
$189,000,000.

*Development level indicates the size and capacity of a
building. There are 3 possible development levels for
all land uses except residences, which have eight.
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Once a new development appears on a parcel,
the market value of land increases as a
function of the Ratio of Land Development
Value. The minimum Ratio of Land/Develop-

Land Use

ment Value is summarized below for all
economic land uses:

Minimum Ratio of
Land/Development

New Development Value* Value

HI $105,000,000 30.0%
LI 60,000,000 30.0%
NS 50,000,000 30.0%
CI 120,000,000 30.0%
BG 25,000,000 25.0%
BS 10,000,000 25.0%
PG 30,000.000 25.0%
PS 10,000,000 25.0%
RA 1,000,000 20.0%
RB 6,000,000 10.0%
RC 25,000,000 5.0%

To determine the market value of land
with a new development on it, the com-
puter multiplies the New Development Value
times the development level times the
value ratio/100* times the Ratio of Land/
Development Value.
For example, if an HI1 (value ratio = 100)
is upgraded to an HI2 (value ratio = 100),
the market value of land for the parcel
would be $105,000,000 times 2 times 1 times
.30 or $63,000,000.
There is one exception to this procedure.
If the market value of the parcel as
determined by the above method is not
greater than the previous market value,
the higher value will remain.

*These figures assume a value ratio (or quality index for
residences) of 130. Value ratio and quality index indicate
the physical condition of a building. For example, a BG with
a value ratio of 75 has depreciated by a factor of 25% of
its original development value.
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3. AssesSed Value

The assessed value of land and developments is
determined by multiplying the assessment rate (set by
assessment department) times the market value of land
or development. In the case of land, it must be remembered
that the assessment rate is applied only to the market
value of the portion is
For example, suppose economic decision-maker A owns 88%
of parcel 9228 and it has a market value of $500,000,000.
The market value would be .88 times $500,000,000 or
$440,000,000. If the assessment rate is .50, the assessed
value of the privately owned land would be $220,000,000.
The land tax rate (determined by Chairman) would then be
multiplied by that figure to determine the amount of land
tax to be paid.

E. Assessment Department Decisions

The Assessment Department may make any or all of the
following decisions during a round of play:

1. Change Development Assessment Rates (D) for all
Land Uses Jurisdiction-Wide.

- 2. Change Development Assessment Rates for partic-
ular land uses 'or L. (DHI, DLit DNS, DCI, DBG, DBS, DPG,
rips, DRA, DRB, DICY. This means that certain developments
will have different assessment rates from others.

3. Change Land Assessment Rates (L) for all privately
owned parcels jurisdiction-wide.

4. Change Land Assessment Rates for parcels with
particular land uses (LHI, LLI, LNS, LCI, LBG, LBS, LPG,
LPS, LRA, LRB, LRC). This means that parcels with a
particular-rind use on them may be assessed at a different
rate from other parcels.

5. Define Special Zones. Different development
assessment rates; development assessment rates for a
particular land use; land assessment rates, or land
assessment rates for parcels with a particular land use
may be in effect in a special zone. Special zones are one
or more parcels where any of these four assessment rates
may be applied differently from the rest of the juris-
diction. Special zones are in effect for one round only,
and if they are to remain in subsequent rounds, they must
be redefined.
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6. Make Special Assessments for individual parcels.
In this cas., the Assessment Department may override the
existing value and input its own assessed value for a
particular parcel of land or a particular development.

When making decisions and coding them on the input
decision form, the decision-maker representing the
Assessment Department must be careful to observe a certain
order. All jurisdiction-wide assessment decisions must be
made first. After these decisions are made, special zones
may be defined. The special rates which are to be in
effect in a special zone must follow immediately after
that particular zone is defined; otherwise, the computer
will impose the same rates as have been previously specified
on a jurisdiction-wide basis. Finally, only special
assessments for a particular parcel may be made after
special zone rates are specified. To summarize the-order
of assessment decisions:

1. Change assessment rates jurisdiction-wide.

2. Define special zones

3. Specify assessment rates for the special zone just
defined.

4. Make special assessments.

All assessment decisions are in effect for one round only.

11.
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F. School Department (SC)

1. Employment and Capacity

The School Department hires teachers from the
high (PH) and middle (PM) income population units only.
There are 120 teachers in a PH and 160 teachers in a PM.

Schools have an optimaieMPloYment mix. This mix,
however, does not determine. output, but rather the number
of students which a school can serve design capacity).

This relationship is given below for an SC1:

Desi n Ca acit (students) as a Function of Em lo ment Mix

Pm Units

PH Units

.0 1 2 3 4 5 6

0 2,520 4,140 6,840 9,900 12,240 13,140
3. 3,600 5,910 8,460 11,200 13,320 15,300 17,100
2 7,200 9,900 12,600 15,500 17,460 19,440 21,240
3 10,800 14,040 16,920 20,000 21,960 23,760 25,560
4. 13,140 17,460 21,060 23,400 25,200 27,000 28,620
5 17,100 20,700 23,400 26,640 28,440 30,000 31,500
6 19,800 23,850 26,820 29,880 31,320 32,850 34,200

The optimal employment mix of an SC1 is 3 PM teachers
and 3 PH teachers. This mix creates a design capacity of
20,000 students. The per student cost (in salaries) of
operating an SC1 is least at this mix. At any other em-
ployment mix the per student cost (in salaries) increases.*

The value ratio also affects
the design capacity of an SC1 with 2
teachers is 17,460 students, but its
determined by multiplying its design
ratio/100. Therefore, the effective
with a. value ratio of 80 would be:

capacity. For example,
PH teachers and 4 PM
effective capacity is
capacity times value
capacity of the SC1

17460 x 80 = 13,968 students.
100

* Remember: Development levels indicate the size of a
building and are multiples for other factors as well.
For example, a SC2 with 6 PH teachers and 6 PM teachers
has a design capacity of 10,000 students..
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The use index of a school is determined by dividing
its use by its effective capacity and multiplying the result
by 100. If the use index is greater than 100, the school is
overcrowded. Overcrowded schools contribu-ee"to-di-s-sitis.:.
faction and thus to migratioh in the social sdctor.

2. School Assignments

Students are assigned to schools by the computer.
"Middle and high income families have certain criteria for
the school in their district. If the school fails to
meet these criteria, these students will be assigned by
the computer to private schools at the expense of the
population unit they represent. For high income students
the school must have (1) a student/teacher ratio of at
least one teacher per 18 students, (2) a value ratio
above 80, and (3) at least 1 PH teacher unit for every PM
teacher unit. Middle income students will not attend
public school unless there is (1) a student/teacher ratio
no greater than 21-1 (2) a value ratio of 60 and (3) at
least 3 P_ H teacher units to every 4 PM teacher units.
,Students of the low socio-economic class go to the public
school in their district regardless of the high and middle
class criteria, unless their residence location is ex-
cluded from a district. The costs of private education
are $37,500 per PH (130 students), $25,000 per PM (140
students), and $12,500 per PL (100 students).

3. Adult Education

The School Department can offer courses in adult
education on a jurisdiction-wide basis. Thus, adult
education is not tied to a particular location or school.
The number of population units hired from the PH and PM
classes on part-time basis determines the capacity of
the adult education program to serve population units
who allocate time for free adult education.

All adult education teachers are part-time workers.
The department indicates the number of time units to be
hired from the high and/or middle population classes. One
part-time employment unit of middle income teachers sup-
plies one adult teacher unit while one part-time employ-
ment unit of high income teachers supplies one-and-one-
half adult teacher units. One adult teacher unit provides
10 units of adult education. Adult education teachers are
paid the same way all part-time workers are paid -- on a
percent baSis of the full-time job they fill. (see Social
Sector: Time Allocation).

The requirements for part-time education are
summarized on the following page
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Typical Cost of One Units of Adult Education
Teachers Part-Time Teacher Unit Per Part-Time Teacher Unit

PH $15,000
PM $10,000

4. Revenues

15
10

The School Department receives revenue to its
current and capital accounts from various sources. These
include:

a. Appropriations. These are funds distributed
to the current and/or capital account of the department
by the chairman.

b. Federal State Aid. Current federal state aid
is automatically granted to the department in the amount
of $225 for each student enrolled in public schools in
the jurisdiction. Capital federal-state aid may be ap-
plied to the construction of new schools.

'c. Bonds. Current bonds are automatically
floated by the computer if the current expenditures of
the department exceed its current revenue. Current bonds
have a duration of two years and the interest rate is
set by the computer. Capital bonds may be floated for
a department by the Chairman, subject to a referendum by
the social sector. Capital bonds have a duration of 25
years and interest rate is set by the computer.

d. Miscellaneous. These revenues include such
items as cash transfers to the capital or current accounts
of the department and income fro the sale of land (capital
account only).

5. Expenditures

The School Department spends money on the follow-
ing items:

a. Goods and Services. The School Department
must purchase business goods (BG) and business services
(BS) for the normal operation of its schools and for the
maintenance 'and/or renovation of its schools. BG and BS
may be purchased either from establishments owned by
local economic decision-makers (competitive prices usually
range around $100,000 per unit) or from the Outside System
(i.e., the computer) at fixed prices of $130,000 per unit.
Goods and services are purchased locally only if contracts
are made.
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The goods and services requirements of a
level one school (SC1) are outlined below:

For 1% Renovation and/or
Maintenance

For Normal Operation of
an SC1

BG BS

2 units .7 units

8 units 3 units

b. Full-Time Salaries. The typical salary for a
PH worker is $10,000, and the typical salary for a PM
worker is $5,000. There are 120 workers (teachers) in a
PH and 160 workers (teachers) in a PM.

c. Miscellaneous. These expenditures include
cash transfers from the capital or current accounts of the
department to an economic or government decision-maker,
or from one account to another account.

d. Bond.Payments. These inclUde payments on
interest and principal of outstanding capital bonds and
current bonds floated by the department.

e. Adult Education. These are salaries for part-
time workers for adult education. One PH part-time
teacher unit costs $15,000 and supplies 15 units of adult
education. One PM part-time teacher unit costs $10,000
and supplies 10 units of adult education.

f. School Construction. This includes funds
expended for the construction of a new school, the up-
grading of an old one, or the demolition of a school.
The "typical" cost of an SC1 is $27,000,000. If a local
construction industry (CI) does not offer a fair price,
a school can be constructed by the Outside System at a
fixed cost of $35,100,000. The "typical" demolition cost
for an SC1 is $5,400,000. The fixed demolition cost
(Outside System) is $7,020,000.

g. Land Purchase. This includes expenditures for
the purchase of land from government or economic decision-
makers or the Outside System.

G. School Department Decisions

The School Department is responsible for providing
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educational facilities to the residents of the simulated
area. In order to accomplish this, the School Depart-
ment may make any or all of the following decisions:
purchase land, change employment, change
maintenance level, make contracts for BG and BS purchases,
change district boundaries, transfer cash, change salaries,
build schools, request federal-state aid, and provide
adult education.

1. Purchase Land ($PU)

The School Department may purchase land from
either of two sources: another decision-maker who owns
the parcel or the Outside System (i.e., the computer).

When purchasing land from another decision-maker
the department must buy undeveloped land in portions of
4% of a square mile (i.e., 4, 6, 12, 16, ... 92, 96, 100%)
and the terms of the purchase are arrived at by mutual
agreement. When bidding on land owned by the computer,
the department must also purchase lots in portions of 4%.
The bidding price may be determined from the Fair Market
Value Map or from other sources at the disposal of the
department.

2. Change Employment ($CVPT)

The School Department has an employment
mix which describes its capacity of
students. Further, the ratio of PH to PM teachers
affects what classes of students will attend a particular
school.. The School Department can request a different
employment mix at any school and if there are PH and PM
workers available and fair salaries are offered, the
computer will assign new teachers to that school.

3. Change Maintenance Level ($CVPT)

Each school has a value ratio which describes the
quality of the building, affects capacity, and determines
the type of students who will attend that school. School
buildings depreciate at a constant rate of 2% per round.
Decision-makers in the School Department can counter the
effects of depreciation (i.e.', a declining value ratio)
by specifying a maintenance level at which the value ratio
of a school is to be maintained. Maintenance and/or reno-
vation (i.e., raising the maintenance level above value
ratio) involves purchases of business goods and business
services either from local BG and BS establishments or
from the Outside System.
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4. Award Contracts ($CVPT)

The School Department purchases business goods (BG)
and business services (BS) for the maintenance and normal
operation of each of its schools. The department may con-
tract to buy from local EG and BS establishments owned by
economic decision-makers (competitive prices usually range
around $100,000 per unit), or it will automatically buy from
the Outside System at $130,000 per unit of BG or BS.

5. Change District Boundaries ($REDIST)

' Each school serves a school district and there
must be only one school per district. The original districts
are printed on first round computer maps. The decision-
maker representing the School Department may alter district
boundaries at any time. This allows him to do such things
as relieve overcrowding in one district if there is an under-
crowded school in an adjacent district. Two districts may
not overlap (i.e., serve same parcel), nor can they be dis-
continuous. The parcel on which a school is located is
automatically in its district.

6. Transfer Cash ($CASH)

The School Department may transfer cash between its
own capital or current accounts, to the capital or current
accounts of other departments or to the Chairman, or to an
economic decision-maker.

7. Change Salaries (OTHER).

The School Department is in competition with
establishments in the economic sector for PH and PM workers
to fill teaching positions. The typical salary for a PH worker
is $10,000, and the typical salary for a PM worker is $5,000.
The School Department may change salaries at any time, but
when doing so, the changes go into effect for all teachers
and not just those at a given school.

8. Build Schools ($BUILD or $OUBLD)

The School Department may build new schools,
upgrade (i.e., add an additional level of development), or
demolish old ones. Construction may be accomplished either
by the local CI or by the Outside System at 1.3 times the
typical cost. The typical construction cost of an SC1 is
$27,000,000 and the demolition cost is $5,400,000 by a CI.
Schools may be located on any parcel, but only one school
can be on a parcel. All construction requires one full
round to complete. An SC1 requires 16% of a square mile.
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9. _Request Federal-State Aid ($FSA)

Schools are eligible for two types of Federal-state
aid: current and capital. The School Department automati-
cally receives aid for current expenditures in the amount of
$225 for each student enrolled in the system.

Decision-makers must request Federal-state aid for
capital expenditures (i.e., the construction of new facili-
ties). If granted, it must be matched dollar for dollar by
local funds. Aid for construction and upgrading on a maximum
of 3 schools, if the city is under 1,000,000 in population,
and for two moA.e schools for each additional million of
population in the city may be requested each round. If aid
is approved for a construction site, the aid is available for
only that location and only up to the approved development
level. There is a 60% chance of acceptance of the first
request if the ratio of students per school (first level of
development) is about 18,000/1. The chances increase slightly
as the ratio increases. The second request has a 40% chance
of acceptance, which varies with the same criteria. All other
requests have a 30% chance. Aid should be requested one round
before construction is intended.

10. Request Teachers for Adult Education ($OTHER)

The School Department can provide adult education
by specifying the number of high and middle income units
in adult education requested. These units will be
provided if sufficient part-time teachers are available.

H. Municipal Services Department (MS)

The function of the Municipal Services Department is to
provide the equivalent of fire, police and sanitary service
to the simulated area. This service is expressed in terms of
MS units.

1. Employment and Capacity

The Municipal Services Department employs from
the middle (PM) and low (PL) income population units only.
There are 160 workers in a PM and 200 workers in a PL unit.
Like schools, the design capacity of an MS plant
is determined by its employment mix. This relationship
is summarized on the following page for a level
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one plant (MS1):

Design Capacity (MS units) as a Function of Employment Mix

PL Worker
Units 0 1 2 3 4 5 6

PM Worker
Units

0 140 230 380 500 680 730
1 200 330 470 620 740 850 950
2 400 550 700 860 970 1,080 1,180
3 600 780 940 1,100 1,220 1,320 1,420
4 730 970 1,170 1,300 1,400 1,500 1,590
5 950 1,150 1,300 1,480 1,580 1,670 1,750
6 1,100 1,325 1,490 1,660 1,740 1,825 1,900

The optimal employment mix of an MS1 is 3 PM
workers and 3 PL workers. This mix creates a design
capacity of 1,100 MS units. The per unit cost (in
salaries) of operating an MS1 is least at this mix. At'
any other employment mix, the per unit cost (in salaries)
increases.*

Value ratio also affects the capacity of an MS
plant. For example, an MS1 with 4 PL workers and 2 PM
workers has a design capacity of 970 MS units. The
effective capacity of an MS plant is determined by multi-
plying its design capacity times the value ratio/100.
Suppose that the value ratio was 80, the effective
capacity would be:

970 x 80 = 776 MS units
100

2. Drain on Municipal Services

As in a real city, all private developments require
municipal services. The drain (or "loading") of MS units
by the various land uses at the first level of development
is summarized on the next page:

*Remember: Development levels indicate the size of a
building and are multiples for other factors as well.
For example, an MS2 with 6 PM workers and 6 PL workers
has a design capacity of 2,200 MS units.
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Land Use Drain (MS Units)

HI1 105
65

NS1 50
BG1 25
BS1 10
PG1 30
PS1 10
RA1 10
RBI 60
RC1 250

The quality of MS service affects depreciation
of economic land uses and social sector dissatisfaction.
Quality of service deteriorates when
an MS plant is drained of more units of service than its
effective capacity. The factor by which land uses served
by an MS plant depreciate is expressed in terms of the MS
Use Index.

MS Use Indek = Actual Number of MS Units Drained X 100
Effective Capacity of MS Plant

(Note: An MS Use Index will never be computed above
200.]

In other words, an MS plant with a Use Index
greater than 100 is being overused and depreciation and
dissatisfaction will be increased.

3. Revenues

The Municipal Services Department receives income
for its current and capital accounts from various sources.
These include:

a. Appropriations. These are funds distributed
to the current and/or capital accounts of the department
by the Chairman.

b. Federal-State Aid. Current federal-state
aid is automatically granted to the department for welfare
payments. Aid is granted on the basis of 2 federal-state
dollars for each local dollar up to a maximum equivalent
to $35 per resident of a jurisdiction. The Municipal
Services Department is not eligible for capital federal-
state aid.
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c. Miscellaneous. This income includes such
items as cash transfers to the capital or current ac-
count of the department and income from the sale of
land (capital...account only).

d. Bonds. Current bonds are automatically
floated by the computer if the current expenditures of
the department exceed its current revenue. Current
bonds have a duration of two years and the interest rate
is set by the computer. Capital bonds may be floated
for a department by the chairman, subject to a referendum
by the social sector. Capital bonds have a duration of
25 years and the interest rate is set by the computer.

4. Expenditures

The Municipal Services Department spends money
in the following items:

a. Welfare Payments. Welfare payments for un-
employed workers are specified by the Chairman but dis-
tributed from the current accounts of the Municipal
Services Department.

b. Goods and Services. The Municipal Services
Department must purchase business goods (BG) and business
services (BS) for the normal operation of its plants
and for the maintenance and/or renovation of its plants.
BG and BS may be purchased from either local establish-
ments owned by economic decision-makers (competitive
prices usually range around $100,000 per unit) or from
the Outside System (i.e., the computer) at fixed prices
of $130,000 per unit. Contracts must be made if purchases
are to be from local establishments.

The goods and services requirements of a level
one plant (MS1) are outlined below:

BG BS

For 1% Renovation and/or
Maintenance

For Normal Operation of
an MS1

2 units 1 unit

7 units 3 units

c. Miscellaneous. These expenditures include
cash transfers from the capital or current accounts of
Coe department to another government or economic deci-
sion- maker, or from one account to another account.
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d. Salaries. The typical salary for one PM
worker is $5,000, and the typical salary for one PL
worker is $2,500. There are 160 workers in a PM and 200
workers in a PL unit.

e. Bond payments. These include payments on
interest and principal of outstanding capital and current
bonds floated by the department.

f. Construction. This includes funds expended
for the construction of a new MS plant or the demolition
of an old one. The "typical" cost of an MS1 is $30,000,000.
If a local construction industry (CI) does not offer a
fair price, an MS plant can be constructed by the Outside
System at a fixed cost of $39,000,000. The "typical"
local demolition cost is $6,000,000 and the fixed
demolition cost (Outside System) is $7,800,000.

g. Land Purchase. This includes expenditures for
the purchase of land either from a government or economic
decision-maker or from.the Outside System.

I. Municipal Services Decisions

In order to provide adequate services to the city,
the Municipal Services Department may make any or all of
the following decisions during a round of play: purchase
land, change employment, change.maintenance level, make
contracts for BG and BS purchases, change district bound-
aries, transfer cash, change salaries, build, upgrade or
demolish MS plants.

1. Purchase Land ($PU)

The Municipal Services Department may purchase
land from either of two sources: another decision-maker
who owns land or the Outside System (i.e., the computer) .

When purchasing land from another decision-maker, the
department must buy undeveloped land in portions of 4%
of a square mile (i.e., 4, 8, 12, 16 92, 96, 100%)
and the terms of the purchase are arrived at by mutual
agreement. When bidding on land owned by the Outside
System, the department must also purchase lots in por-
tions of 4%.. The bidding price may be determined from
the Auction Asking Price Map.
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2. Change Employment ($CVPT)

Like the School Department,
the Municipal Services Department nas an employment mix
which describes its capacity to produce MS service (i.e.,
MS units) to the community. The Municipal Services
Department can request a different employment mix at any
MS plant, and if there are PM and PL workers available
and adequate salaries are offered, the computer will
assign new workers to that plant.

3. Change Maintenance Level ($CVPT)

Each MS plant has a value ratio which describes
the quality of the building and affects the ability of
that plant to produce at its design capacity. MS plants
depreciate at a constant rate of 3.3% per round. Deci-
sion-makers in the Municipal Services Department can
counter the natural effects of depreciation (i.e., a
declining value ratio) by specifying a maintenance level
at which the value ratio of an MS plant is to be main-
tained. -Maintenance and/or renovation (i.e., raising
the maintenance level above the value ratio) involves
purchases of business goods and business services either
from local BG and BS establishments or from the Outside
System.

4. Award Contracts ($CVPT)

The Municipal Services Department purchases busi-
ness goods (BG) and business services (BS) for the
maintenance and normal operation of each of its plants.
BG and BS may be purchased either from local BG and BS
establishments as the result of a contract agreement (the
competitive price usually ranges around $100,000 per
unit) or from the Outside System at a fixed price of
$130,000 per unit.

When awarding contracts for BG or BS, the depart-
ment must specify the location of the BG or BS establish-
ment, the percentage of its total purchases which it will
buy there, as well as the priority which it awards to each
establishment.

5. Change District Boundaries ($REDIST)

Each MS plant must serve an MS
district and there must only be one MS plant per district.
The original districts are printed on first round computer
maps. The decision-maker representing the Municipal
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Services Department may alter district boundaries at any time.
This allows an alternative course of action to building a new
plant or upgrading or renovating an old one which is operating
over capacity when the plant in an adjacent district may be
under capacity. Two districts may not overlap (i.e., serve
the same parcel), nor can a district be discontinuous. The
parcel on which an MS is located is automatically in its
district.

6. Transfer Cash ($CASH)

The Municipal Services Department may transfer cash
between its own capital and current accounts, to the capital
or current accounts of other departments or the Chairman, or
to an economic decision-maker.

7. Change Salaries ($OTHER)

The Municipal Services Department is in competition
with business establishments in the economic sector for PM
and PL workers to fill jobs. The typical salary per PM worker
is $5,000 and the typical salary per PL worker is $2,500.

8. Build, Upgrade or Demolish MS plants ($BUILD or $OUBLD)

The Municipal Services Department may build new MS
plants, upgrade (i.e., add an additional level of development)
or demolish old ones. Construction may be accomplished either
by the loca. CI or by the Outside System at 1.3 times the
typical cost. The typical construction cost of an MS1 is
$30,000,000 and the typical demolition cost is $6,000,000.
An MS1 can be built by the Outside System at a fixed cost of
$39,000,000 and demolished at a fixed cost of $7,800,000.
MS plants maybe located on any parcel, but only one MS can
be on a parcel. All construction requires one full round to
complete. An MS1 requires 12% of a square mile.

J. Highway Department (HY)

The Highway Department is concerned with two types of
developments: highways and terminals.

1. Highways

a. Types. There are three types of highways in
CITY III: HY1, HY2, and HY3. An HY3 is the largest road and
it requires 16% of land from each side of the road. An HY2
requires 12% from each side and an.HY1 requires 8% from each
side. The type of highway (i.e., its "size") determines its
design capacity. The design capacity of the three types of
highways are 500 road units (HY1); 1000 road units (HY2:
and 1500 road units (HY3) per mile segment.
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The value ratio of a segment of highway will
reduce its design capacity by a function of VR/100 times
design capacity; the product is equivalent to effective
capacity.

Roads are used by population units to travel
to and from employment and shop locations and by basic
industry (HI, LI, NS) and commercial establishments (BG, PG,
PS) to transport products to terminals and to purchase the
necessary goods and services for maintenance and normal
operations. Population units travel to work during peak-hour
travel only. A population unit consumes 10 road units per
mile when traveling to and from work by automobile. Buses
also consume road units during peak-hour. A bus (level 1)
requires 50 units per mile; a bus (level 2) requires 100
units per mile, and a bus (level 3) requires 150 units per
mile.

b. Depreciation. Highways depreciate as a func-
tion of use. The annual depreciation rate of a mile segment
of highway is 5.0Z where.Z is the actual number of road
units consumed divided by effective capacity of the road
segment.

c. Congestion. rmngestion occurs when the use
index [(Actual Use/Effecti , Capacity) x 100] of a highway
is greater than 100. Congestion is recorded only during
peak-hour travel. When congestion occurs, it takes addi-
tional time for population units to travel on highways in
the city. The amount of additional time is directly pro-
portional to the amount of congestion on the highway. For
example, if the peak-hour congestion is 110%, the time to
travel a road is 10% greater than otherwise. Time consumed
in transportation to and from work affects the allocation
of leisure time in the social sector.

2. Terminals

Terminals (TM) are used by HI, LI, and BG. HI and
LI use terminals to ship output to national demanders and
BG receives goods from national suppliers. A TM1 supplies
10,000 capacity units; a TM2 supplies 20,000 capacity units;
and a TM3 supplies 30,000 capacity units. The consumption
requirements of TM users are summarized on the following
page.
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Terminal Capacity Units
Land Use Consumed

HI 3,000
LI 1,000
BG 1 per unit sold

A terminal can only be in an intersection. Land
requirements for terminals are 12% (rM1); 16% (TM2); and
20% (TM3) from each of four corners.

3. Revenues

The Highway Department receives income to its
current and capital accounts from various sources. These
include:

a. Appropriations. These are funds distributed
to the current and/or capital ac'counts of the department
by the Chairman. .

b. Federal-State Aid. The Highway Department
is eligible 115Y.FiFTWYTEFal-state aid for the
construction of new highways or the upgrading of existing
ones. Aid must be requested from the computer. The
chances of a request being accepted are 80% for type 1
construction, 50% for type 2 construction, and 30% for
type 3 construction. The matching ratio of Federal-state funds
to local funds for a HY1 is 1 federal-state dollar
to 9 local dollars; for a HY2, 1:1; and for a HY3, 2:1.

c. Bonds. Current bonds are automatically
floated by the computer if the current expenditures of
the department exceed its current revenue. Current
bonds have a duration of two years and the interest
rate is set by the computer. Capital bonds may be float-
ed for the department by the Chairman subject to a
referendum by the social sector. Capital bonds have a
duration of 25 years and the interest rate is set by the
computer.

d. Miscellaneous. This income includes such
items as cash transfers to the capital or current account
of the department and income from the sale of land (capi-
tal account only).
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4. Expenditures

The Highway Department spends money on the following
items:

a. Road Maintenance. The Highway Department must
purchase business goods (BG) and business services (BS) for
the maintenance and/or renovation of its roads. BG and BS
are purchased by the Highway Department at fixed costs from
the Outside System. The goods and services costs per mile
maintained for 1% renovation and/or maintenance are outlined below:

Road Type BG BS

HY1 $ 7,000 $ 1,000
HY2 14,000 2,000
HY3 21,000 3,000

b. Bond Payments. These include payments on interest
and principal of outstanding capital and current bonds floated
by the department.

c. Miscellaneous. These expenditures involve cash
transfers from the capital or current accounts of the depart-
ment to an economic or governmental decision-maker, or from
one account to another account.

d. Road and Terminal Construction. The Highway Depart-
ment can build, upgrade or demolish highways and terminals.
The "typical" cost of a HY1 is $800,000 per mile, and the
"typical" cost of a TM1 is $14,000,000.* Highways and terminals
have "typical" demolition costs of $160,000 per mile and $2,800,000
respectively. If a local construction industry (CI) does not
offer a fair price, building can be done by the Outside System
at fixed prices of $1,040,000 per mile of HY1 and $18,200,000
for a TM1. Outside System demolition costs a. e $208,000 per
mile for a HY1 and $3,640,000 for a TM1.

e. Land Purchase. This includes expenditures for
the purchase of land either from a governmental or economic
decision-maker or from the Outside System.

f. Miscellaneous. These expenditures involve cash
transfers from the capital or current accounts of the depart-
ment to another government or economic decision-maker, or from
one account to another account.

*Although an HY2 does not require twice as much land as
an HY1, its construction cost is double that of an HY1. Like-
wise, an HY3 costs three times that of an HY1. A TM2 costs
twice as much and a TM3 three times as much as a TM1.
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K. Highway Department Decisions

The Highway Department is responsible for all roads
and terminals in the simulated city. The Highway Depart-
ment may make any or all of the following decisions curing
a round of play: purchase land, transfer cash, change
maintenance levels, build highways and terminals, request
federal-state aid.

1. Purchase Land ($PU)

The Highway Department may purchase land from
either of two sources: another decision-maker or the
Outside System (i.e., the computer). When purchasing
land from another decision-maker, the department must
buy undeveloped landln portions of 4% of a square mile
(i.e., 4, 8, 12, 16 92, 96, 100%) and the terms of
the purchase are arrived at by mutual agreement. When
bidding on land owned by the Outside System, the depart-
ment must also purchase land in portions of 4%. The
bidding price may be determined from the Fair Market Value
Map or from other sources available to the department.

When purchading land for the purpose of building
highways, it is important to remember that highways
require land from both sides of the road. These require-
ments are 8% from each side for HY1, 12% from each side
for HY2 and 16% from each side for HY3. Terminals re-
quire land from all four corners of an intersection. These
requirements are 12% from each corner for a TM1, 16% from
each corner for a TM2 and 20% from each corner for TM3.

2. Transfer Cash ($CASH)

The Highway Department may transfer cash between
its own capital and current accounts, to the capital or
current accounts of other departments or the Chairman,
or to an economic decision-maker.

3. Change Maintenance Level ($CVPT)

Each type of highway (HY1, HY2, HY3) has a value
ratio which describes the quality of the road and affects
its capacity. -Highways depreciate at a yearly rate of
.05Z and where Z is the actual number of road units consumed
divided by the effective capacity of the road. Decision-makers
in the Highway Department can counter the effects of
depreciation (i.e., a declining value ratio) by specify-
ing a maintenance level at which the value ratio of each
type of highway is to be maintained. Maintenance and/or
renovation (i.e., raising the maintenance level above the
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value ratio) involves purchases of business goods (BG) and
business services (BS) at fixed costs from the Outside System.

4. Build Highways and Terminals ($BUILD or $OUBLD)

The Highway Department may build new highways or
terminals, upgrade (i.e., add an additional level of develop-
ment) or demolish old ones. Construction may be accomplished
by either a local CI or the Outside System at 1.3 times the
typical cost. Typical construction costs are $800,000 per mile
for an HY1 and $14,000,000 for a TM1. Demolition costs are
$160,000 for an HY1 and $2,800,000 for a TM1. Highways and
terminals can also be built and/or demolished by the Outside
System at fixed costs. Construction costs are $1,040,000 (HY1)
and $18,200,000 (TM1). Demolition costs are $208,000 (HY1)
and $3,640,000 (TMl). Terminals must be located on intersec-
tions and road units located on road beds (i.e., vertical and
horizontal coordinates). All construction requires one full
round to complete.

5. Request Federal-State Aid ($FSA)

The Highway Department is eligible for capital
Federal-state aid for the construction of new highways and
the upgrading of highways at specified locations. The chances
of a request being granted are about 80% for construction of
level one highways, 50% for construction of level two highways,
and 30% for construction of level three highways.
The matching ratio of Federal-state funds to local funds for
one level of construction is 1:9; for two levels of construc-
tion, 1:1; and for three levels of construction, 2:1.

L. Planning and Zoning Department (PZ)

The Planning and Zoning Department is responsible for
zoning, the acquisition of parkland and the creation and
demolition of public institutional land.

1. Zoning

As.the name of the department implies, the powers of
this department go somewhat beyond zoning. This department has
the powers at its disposal to develop a master plan for the
city for future redevelopment. It may regulate at its discre-
tion the location of all private construction by enforcing
zoning codes to which private developers must conform. The
implication of this power is that the players can exercise
control over the type of development built in the city. They
have the ability to zone areas for suburban residential
development, industrial parks, recreation areas, etc., at
their own discretion. The amount of planning which would be
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instituted is up to the individual players representing the
Planning and Zoning Department.

2. Parkland and Public Institutional Land

The Planning and Zoning Department has responsibility
for two types of public land uses: parkland and public
institutional land. Parkland is equivalent to open space
recreational areas and is used by the social sector when they
allocate time to recreation. Public institutional land is
equivalent to parkland with developments and represents such
things as museums, zoos, libraries and public golf courses.
Public institutional land can be created on parkland at a
cost of $1,000,000 per 4% of a parcel. Demolition costs per
4% are $200,000. All costs are paid to the Outside System.

3. Revenues

The Planning and Zoning Department receives income
to its capital account (it has no current account) from
various sources. These include:

a. Appropriations. These are funds distributed
to the department by the Chairman.

b. Bonds. Capital bonds may be floated for the
. department by the Chairman subject to the approval of the

social sector. Capital bonds have a duration of 25 years
and the interest rate is set by the computer.

c. Federal-State Aid. The Planning and Zoning
Department is eligible for capital Federal-state aid for the
purchase of parkland, which may later be developed as public
institutional land use.

d. Miscellaneous. This income includes such items
as cash transfers to the capital account of the department
and income from the sale of land.

4. Expenditures

The Planning and Zoning Department spends money on
the following items:

a. Bond Payments. This includes payments on interest
and principal of outstanding capital bonds floated by the
department.

b. Land Purchase. This involves purchases of
undeveloped land from a governmental or economic decision-
maker or the Outside System for the purpose of providing
parkland.
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c. Public Institutional. This is an expenditure
for the development of parkland into public institutional use.
Demolition of public institutional uses is included in this
item.

d. Miscellaneous. These expenditures involve cash
transfers from the capital account of the department to an
economic or governmental decision-maker.

M. Planning and Zoning Department Decisions

In order to accomplish its objectives, the Planning and
Zoning Department may make any or all of the following decisions
during a round of play: purchase land, change zoning, transfer
cash, request Federal-state aid, and create or demolish insti-
tutional land uses.

1. Purchase Land ($PU)

The Planning and Zoning Department may purchase land
from either of two sources: another decision-maker or the
Outside System (i.e., the computer). When purchasing land
from another decision-maker, the department must buy undeveloped
land in portions of 4% of a square mile (i.e., 4, 8, 12, 16,

92, 96, 100%) and the terms of the purchase are arrived
at by mutual agreement. When bidding on land owned by the Out-
side System, the department must also purchase land in portions
of 4%. The bidding price may be determined from the Fair
Market Value Map or from other sources available to the depart-
ment.

Any undeveloped land owned by the Planning and Zoning
Department is parkland (unless developed in public institutional
use) and is used by population units for recreation. One square
mile of parkland provides recreational space for 120,000 time
units of time allocated for recreation.

2. Change Zoning ($CVPT)

The Planning and Zoning Department may change the

zoning of any parcel at any time. The various zoning codes

in CITY III are:

Land Use

Any Use

Any Business

. Any Manufacturing
HI
LI
CI 87
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Classification

00 or --

10 .

20
21
22
23 .



Land Use Classification

All Non-Manufacturing 30
NS 31
BG 32
BS 33
PG 34
PS 35

Any Residential 40
RA 41
RB 42
RC 43

Parkland 50

The original zoning for the simulated area is printed
on first round computer maps. If the zoning for a parcel with
an economic land use on it is changed to a code prohibiting that
land use, it means that no further increments (levels of devel-
opment) of that land use can be built there.

3. Transfer Cash ($CASH)

The Planning and Zoning Department may transfer cash
to the capital or current accounts of other departments or to
the Chairman, or to an economic decision-maker.

4. Request Federal-State Aid ($FSA)

The Planning and Zoning Department may file up to 3
requests per round for capital Federal-state aid for the purchase
of parkland. Aid for parkland does not need to be specified for
specific locations. The chances of a request being granted are
about 15%, but the probability of acceptance increases as the
amount of request decreases and the existing ratio of population/
square mile of parkland increases.

5. Create or Demolish Public Institutional Land Uses ($CVPT)

The department may develop parkland into public insti-
tutional uses at a cost of $1,000,000 per 4% of a parcel
(demolition costs $200,000 per 4% of a parcel). All costs
are paid to the outside economy. One square mile of public
institutional land can serve 100,000 people on the national
average.

N. Utility Department (UT)

The Utility Department is responsible for providing utilities
such as gas, water and electric power to economic developments.
Units of utility service are provided by utility plants.
Utility plants have three possible development levels. A UT1
requires 20% of a square mile.
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1. Installation of Service

When providing service to a parcel, the Utility Depart-
ment installs levels of service.* There may not be more than 9
levels of service on a parcel. Each level of service provides
a certain number of utility units. At least as many units must
be provided as an economic activity requires for operation.
Once supplied service may not be taken away from a parcel.
The installation costs for providing levels of service are
fixed and deducted from the financial accounts of the depart-
ment by the computer. This information is summarized below:

Levels of
Service

Installation
Ccsts

Utility Units
Installed

1 $ 2,000,000 100
2 4,000,000 200
3 5,000,000 300
4 6,000,000 400
5 8,000,000 500
6 11,000,000 600
7 14,000,000 700
8 18,000,000 900
9 28,000,000 1,300.

There is no design capacity of a utility plant. In terms
of operating cost, however, a UT1 has a least cost (per unit)
capacity of 1500 units. The variable cost function of a UT1
is given below:

Utility Per Unit Total
Units Served Operating Cost Operating Cost

300 $ 20,000 $ 6,000,000
600 13,333 8,000,000
900 9,629 8,666,667

1,200 7,777 9,333,333
1,500 6,667 10,000,000
1,800 7,407 13,333,333
2,100 7,936 16,666,667
2,200 8,080 17,777,778
2,500 8,444 21,111,111
2,800 8,730 24,444,444

[NOTE: If 1500 units is the least cost capacity of a UT1, this
means that if the per unit operating cost is above
$6,667, the plant is not operating at its optimum productivity
level. Maximum profit also occurs at 1500 units served.]

*Levels of Service installed on a parcel (1 through 9) should
not be confused with the development level (1 through 3) of a
utility plant.
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The units which a utility plant serves are the
equivalent of the drain of utility units by the land uses
require utility service. The utility requirements of
various land uses are given below.

Land Use Type* Utility_Requirements (Units)

HIl 402
LI1 135
NS1 76
BG1 112
BS1 71
PG1 99
PS1 77

RA1 4
RB1 26
RC1 117

2. Revenues

which
the

Unlike other departments, the Utility Department is a
quasi private company and cannot receive income to its current
or capital accounts from direct appropriations from the Chairman.
The department can, however, receive income from any of the
following sources:

a. Subsidies. These are public subsidies granted by the
- Chairman to the current or capital accounts of the department.

b. Bonds. Current bonds are automatically floatA by
the computer if the current expenditures of the department exceed
its revenues. Current bonds have'a duration of two years and the
interest rate is set by the computer. Capital bonds may be
floated for the department by the Chairman, subject to a refer-
endum by the social sector. Capital bonds have a duration of 25
years and the interest rate is determined by the computer.

c. Miscellaneous. These revenues include such items
as cash transfers to the capital or current accounts of the
department and income from the sale of land (capital account only).

d. Income from Users. Since the Utility Department can
set a price for its service, it earns income for every unit of
service which is consumed by the economic sector land uses. The
"typical" price charged by the department is $10,000 per unit
of service. The computer deducts all utility charges from the
accounts of the economic activities and credits income to the
Utility Department.

*Development level is a multiple for determining utility
requirements. For example, a PG3 would require 297 utility units.
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3. Expenditures

The Utility Department spends money on the follow-
ing items:

a. Operating Costs. Total operating costs were
discussed earlier. Operating costs increase with the
number of utility units served; but the per unit operating
cost is least at 1500 units.

The methods for determining operating costs
are outlined below:

Let X = the number of utility units drained

if x 600,
Cost = $4,000,000 (x) + $4,000,000

660

if 600 < x 1,500,
Cost = $2,000,000 (x - 600) + $8,000,000

900

if x > 1,500,
Cost= $10,000,000 (x 1500) + $10,000,000

900

b. Miscellaneous. These expenditures include
cash transfers from the capital or current accounts of the
department to an economic or governmental decision-maker,
or from one account to another account.

c. Bond Payments. These include payments on
interest and principal of any outstanding capital or
current bonds floated by the department.

d. Plant Construction. This includes funds
expended for the construction of a new utility plant, the
upgrading of an old one, or the demolition of an existing
one. Utility plants must be constructed by the Outside
System. A UT1 has a fixed construction cost of $30,000,000
and a fixed demolition cost of $6,000,000.

e. Extension of Service. These costs include
installatkon costs for levels of service and redistrict-
ing costs. The costs of supplying utility service to a
parcel are listed on the following page.



Levels of Service Installation Cos `s

1 $2,000,000
2 4,000,000
3 5,000,000
4 6,000,000
5 8,000,000
6 11,000,000
7 14,000,000
8 18,000,000
9 28,000,000

There is also a fixed cost of $1,000,000 for
redistricting one parcel already being served by a plant
to another plant.

f. Land Purchase. This includes expenditures for
the purchaseUrland either from governmental or economic
decision-makers or from the Outside System.

O. Utility Department Decisions

In order to provide service and improve its operations,
the Utility Department may make any or all of the following
decisions during a round of play: purchase land, change
level of utility service, transfer cash, change prices,
and build utility plants.

1. Purchase Land ($PU)

The Utility Department may purchase land from
either of two sources: another decision-maker or the
Outside System (i.e., the computer). When purchasing
land from another decision-maker, the department must
buy undeveloped land in portions of 4% of a square mile
(i.e., 4, 8, 12, 16 92, 96, 100%) and the terms of
the purchase are arrived at by mutual agreement. When
bidding on land owned by the Outside System, the
department must also purchase land in portions of 4%.
The bidding price may be determined from the Fair Market
Value Map or from other sources available to the depart-
ment.

2. Change Level of Utility Service ($CVPT)

In response to demands for increased utility
service, the .Utility Department can install additional
levels of service to each parcel in the simulated area or
change the utility plant serving a parcel. The costs
of installing additional service were explained earlier.
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When installing service, the department must make sure that the
new area being served is contingent to a parcel which already
has at least one level of service installed by the same plant.
There is a fixed cost of $1,000,000 for changing service at a
parcel from one utility plant to another.

3. Transfer Cash ( $CASH)

The Utility Department may transfer cash between its
own capital and current accounts, to the capital or current
accounts of other departments or the Chairman, or to an economic
decision-maker.

4. Change Prices ($OTHER)

The Utility Department can change the prices which it
charges per unit of utility service. The "typical" price of
utility service is $10,000 per unit.

5. Build and Demolish Utility Plants ($OUBLD)

The Utility Department may build new plants or upgrade
and demolish existing ones. The fixed construction cost of a
UT1 is $30,000,000. Construction is completed in the same round
that the contract is submitted to the computer.

A utility plant which is serving no parcels may be
demolished at a cost of $6,000,000. All parcels which were pre-
viously served by such a plant must be allocated to other plants
before the computer will accept the demolition. Also, any
economic developments on the same parcel as the plant must be
demolished before the plant.

P. Bus and Rapid Rail Companies

Although the Bus and Rapid Rail Companies are separate
quasi-private departments, they will be treated in the same sec-
tion due to the similarities between the two. Neither is
limited to a single jurisdiction; both have interjurisdictional
authority.

The Bus Company and Rapid Rail Company provide additional
modes of transportation (besides automobile) to the population
units who live and work in the simulated area. Population units
take bus or rail to work only; they do not use either mode of
transportation for shopping.

1. Capacity

The Bus and Rapid Rail Companies own rolling stock
with three possible levels of service (1, 2, and 3). Level of
service indicates the actual number of buses or railroad cars
which may serve a particular route.
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The number of passengers (capacity that can be effec-
tively served by a rail or bus route is determined by its level
of service. A bus route with a level of service of 1 has a
design capacity of 3,000 passengers and a rail route with a
level of service of 1 has a design capacity of 6,000 passengers.*
Like highways, the design capacity of a bus or rail route is
not necessarily its effective capacity. Effective capacity
is determined by multiplying the value ratio of equipment
divided by 100 times the design capacity. For example, if the
value ratio of equipment for the Bus Company is 85, the
effective capacity of a level 2 bus route is 5100. Effective
capacity can be further reduced by employment. If the Bus or
Rapid Rail Company receives only 75% of the employees which it
requested, the actual effective capacity of that route is 75%
(i.e., in the previous example .75 x 5100 = 3825).

It must be noted, however, that effective capacity does
not refer to the number of people who actually use a bus or rail.
A bus or rail route may serve less or more people than its effec-
tive capacity. For example, the bus service with an effective
capacity of 3825 may actually be used by 6,000 people. In such
a case the computer has decided for these people (see "The
Employment Process") that, despite the overcrowding, it is still
cheaper in terms of time and money to take a bus rather than
another mode of transportation.

2. Equipment

The Bus and Rapid Rail Companies do not buy individual
pieces of rolling stock. Rather, they purchase units of equip-
ment for each mile of service. One unit of equipment costs
$10,000. Forty units of equipment are required to operate a
bus (level of service = 1) for one mile and 80 units of equip-
ment are required to operate a rail (level of service = 1) for
one mile. Equipment is purchased from the Outside System and
its costs are automatically deducted by the computer.

3. Depreciation and Maintenance

Bus and rail equipment which is used depreciates at an
average rate of 3.5% per annum. Goods and services for main-
tenance are automatically purchased from the Outside System
(i.e., the computer) at fixed prices. The costs of 1% mainten-
ance or renovation are $40 per equipment unit (goods) and $60
per equipment unit (services).

*Levels of service are multiples of other factors. For example,
a rail with three levels of service has a design capacity of
18,000 passengers, three times as much equipment and three times
as many employees as a rail at the one level of service.
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4. Employment

The Bus and Rail Companies employ workers from
middle income population units (PM) only. They obtain
their workers through the usual employment process handled
by the computer. One PM (160 workers) supplies. 1,000 units
of labor and 50 units et labor are required to operate a bus
(level of service = 1) or rail (level of service = 1) for
one mile. One PM of workers therefore serves 20 miles of
a BUS1 or RAM.

5. Passenger Assignments

Passengers are ass.A.gned to travel to work by bus
and/or rail by the computer. The basis upon which a pop-
ulation unit may or may not be assigned to bus or rail
transportation is the dollar value of their time. This
value is assigned by social decision-makers. The normal
dollar value of a time unit [based on typical salaries of
$2,500 per low income (PL) worker, $5,000 per middle in-
come (PM) worker, and $10,000 per high income (PH) worker]
is $25 for a PL, $50 for a PM and $100 for a PH.

Those population units with the lowest dollar
value of time will take the cheapest but probably the
longest route of transportation to work. Those population
units with a high dollar value of time will take a-more
expensive but quicker mode of transportation to work.

The following example will demonstrate how the
computer considers the dollar value of time. Let us
say the transportation costs of a population unit are
$150 per year to get to work by bus and $320 to get to
work by auto. It also requires an extra 4 time units to
travel by bus instead of auto. If the dollar value of
time for that population unit was set at $40, it would
cost them $150 plus 4 time units times $40 (dollar value)
or $310 to get to work by bus. To take auto, it costs
$320 (no extra time units consumed). Therefore, the
computer would assign the population unit the bus mode to
travel to work (i.e., $310 < $320) .

In the same case, suppose the dollar value of
time was set to $50. Then, the total bus cost would be
$150 plus 4 time units times $50 (dollar value) or $350.
Auto would cost only $320. Therefore, the computer would
assign these population units the auto mode to work
(i.e., $320 < $350).
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6. Routes

Buses travel along roads and trains go along
tracks. The Bus Company must therefore specify routes
only on existing highways, while the Rail Department can
have routes wherever they build tracks, including on the
diagonal across parcels and either overground or under-
ground. Routes must begin and end at intersections.
Further, although bus and rail transport workers to and from
their place of employment, the direction of the route is
specified in order to meet residence to work demands. For
example, assume that people live in the parcels above the line
15 and that most employment locations are at parcels 7018, 7218,
and 7020 and 7220.

12
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16
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18

20

70 72 74 76 78 80 82

L. J.

514

00-
L

.

W = work area

L = living areas

0 = railroad station

11 = bus routes

rail routes

The routes that should be specified are the
morning routes that bring people to work. In this
instance they are 7113 to 7119 (for bus) and 7713 to
7119 (for rail). A bus stops at every intersection but
a rail will stop only where there are stations and there
can only be stations at intersections. In the example
above therefore, the rail has three stops: 7713, 7515,
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and 7119. In planning routes decisica-makers for bus
and rail will often discover that a key element involves
the proximity of stops to parcels where the greatest
number of people work and/or live.

7. Land Requirements

Although buses do not require land (they operate
on highways), surface rail tracks require 4% of land (on
either side) per mile. In the case of a diagonal track,
it requires 4% of the land from each parcel which it
crosses. All land must be purchased by the company prior
to the construction of tracks. Underground rail tracks
do not require land.

8. Revenues

Like the Utility Department, the Bus and Rapid
Rail Companies are quasi-private departments and there-
fore do not receive direct appropriations from the
Chairman. Both companies, however, can receive income
from any of the following sources:

a. Subsidies. These are public subsidies granted
by the Chairman to the current or capital accounts of
either compamy.

b. Bonds. Current bonds are automatically
floated by to computer if the current expenditures of
either company exceed current revenues. Current bonds
have a duration of two years and the interest rate is
set by the computer. Capital bonds may be floated for
either company by the Chairman subject to a referendum
by the social sector. Capital bonds have a duration of
25 years and the interest rate is determined by the
computer.

c. Fares. The primary source of income for
the Bus Company and Rail Company is the fares which they
charge to passengers who use their service. Fares are
deducted by the computer from the accounts of population
units represented by social decision-makers on the basis
of 250 trips to work ana 250 trips from work each year
(round).

d. Niscellaneous. These revenues include such
items as cash transfers to the capital or current accounts
of either company and income from the sale of land (capital
account of Rail Company only).
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9. Expenditures

The Bus and the Rail Companies spend money on the
following items:

a. Vehicle Maintenance. This includes the cost
of maintenance and renovation costs of vehicles owned by
the companies. It involves purchases of goods and services
at fixed prices from the Outside System (i.e., the
computer). The costs of 1% renovation or maintenance are
$40 (goods) and $60 (services) per equipment unit.

b. Salaries. Since both companies hire middle
income (PM)workers, they must offer competitive salaries.
The "typical" salary per PM worker is $5,000. There are
160 workers in a PM.

c. Bond Payments. These include payments on
interest and principal of any outstanding capital or
current bonds floated by either company.

d. Miscellaneous. These expenditures include
cash transfers from the capital or current accounts
of the company to an .economic or governmental decision-
maker, or from one account to another account.

e. Vehicle Purchase. This is a capital expendi-
ture for the purchase of rolling stock. One unit of
equipment (either bus or rail) has a fixed cost of
$10,000. If any stock is sold, this item will subtract
the selling price of stock and may indicate a negative
number which will be credited to the capital account of
the company. The selling price of a unit of equipment
is defined as: .50 times value ratio of equipment/100
times $10,000.

f. Station Construction. (Rail Company
only) This includes expenditures for building stations.
All stations are built by the Outside System and have
a fixed construction cost of $1,000,000 and a demoli-
tion cost of $200,000.

g. Track Construction. (Rail Company only)
This includes expenditures for the construction or up-
grading of rail tracks. All tracks are built by the
Outside System and have a fixed construction cost of
$4,000,000 per mile (surface tracks) and $14,000,000
per mile (underground tracks). Demolition costs are
$800,000 per mile (surface tracks) and $2,800,000 per
mile (underground tracks).. The cost of diagonal tracks
is a function of the hypotenuse of the triangle formed by



the rail segment. This relationship is explained below:

Distance for Diagonal Rapid Rail Segments

Horizontal Distance Between Stations

1 2 3 4 5

1 1.414 2.236 3.162 4.123 5.090
Vertical 2 2.236 2.828 3.606 4.472 5.385
distance 3 3.162 3.606 4.243 5.000 5.831
between 4 4.123 4.472 5.000 5.657 6.403
stations 5 5.099 5.385 5.831 6.403 7.071

In other words, a segment of surface track
crossing a single (one square mile) parcel diagonally
does not cost $4,000,000, but 1.414 times 4,000,000
or $5,656,000.

h. Land Purchase. (Rail. Company only)
This item includes expenditures for land purchased from
the governmental or economic sectors or from the Outside
System (i.e., the computer).

Q. Bus and Rapid Rail Company Decisions

In order to operate efficient modes of transportation,
the Bus and Rail Companies may make any or all of the
following decisions during a round of play: change level
of service, change routes, tranfer cash, purchase or
sell stock, set fares, change salary, change maintenance
level, purchase land and build rail lines and stations.

1. Change Level of Service ($ROUT)

The Bus and Rail Companies may increase
or decrease the level of service on a particular route.
There are three possible levels of service for each mode
of transportation. The design capacity (i.e., number of
passengers that can be served) of each level of service
is:

Level of Service Resimcmacity(Passengers)_
Bus Rail

1 3,000 6,000
2 6,000 11,000
3 9,000 18,000
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When changing levels of service, the Bus and
Railroad Companies should make sure that they have
purchased sufficient equipment for servicing the routes.
The equipment requirements are:

Level of Service. Equipment Requirements (Units)
Bus Rail

1 40 per mile 80 per mile
2 80 per mile 160 per mile
3 120 per mile 240 per mile

[Note: The Bus Company can form a new route merely
by adding at least 1 level of service to a previously
non-existent route. The Railroad Company, however,
must purchase land and construct tracks in order to
form a new route.]

2. Purchase or Sell Rolling Stock ($0THER)

The Bus and Rail departments may purchase new
units of equipment or sell old equipment. One equipment
unit costs $10,000. The price received for used equip-
ment (sold to the Outside System) is defined as: .50
times value ratio of equipment/100 times $10,000.

3. Set Fares ($OTHER)

The Bus and Rail Companies may set the base and per
mile fares to be paid by passengers. Fares are automatically col-
lected from the accounts of population units represented

as social decision-makers by the computer. Fares are
computed on the basis of 250 trips to work and 250 trips

from work per year (round).

4. Change Salary ($OTHER)

The Bus and Rail Companies may specify the
.salary to be paid to its middle income (PM) workers. The

typical salary per PM worker is $5,000. There are 160

workers in a. PM.

5. Change Maintenance Level ($OTHER)

In order to counter depreciation, the Bus and
Rail. Companies may specify the level at which the
average value ratio of rolling stock is to be maintained.

Maintenance involves purchases of goods and services from

the Outside System at fixed costs of $40 (goods) and

$60 (services) per equipment unit per 1% maintenance.
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6. Transfer Cash ($CASH)

The Bus and Rail Companies may transfer cash between
their own capital and current accounts, to the capital or
current account of another department, or to an economic
decision-maker.

7. Purchase Land ($PU)

The Rail Company only purchases land. Land may be
purchased from another decision-maker or from the Outside
System. A rail requires 4% of a square mile (from either
side) for surface tracks, regardless of the level of service.

8. Build Rail Lines and Stations ($RAIL)

The Rail Company may construct rail lines or stations.
The fixed costs of a rail line are $14,000,000 per mile for
underground and $4,000,000 per mile for surface tracks. A
station costs $1,000,000. All construction costs are paid
to the Outside System. Tracks and stations may not be demolished.



V. COMPUTER OUTPUT

The computer output is one of the most important
components of the CITY III operation. It portrays the
economic, social and government status of the simulated
area at a given point in time. Players make decisions
and feed them to the computer. New output is printed
which describes the changes that have occurred.

Since all output contains a lot of numbers, it is
most important that participants understand the numerical
parameters in CITY III. These numbers are discussed in
the chapters for each sector and summarized in the Master
Sheets (Chapter VII). It is recommended that participants
refer often to the Master Sheets when analyzing their
output.

There are two types of output in CITY III. General
output, Sections A through F, is for use by all participants;
it is important to all three sectors. All other output is
distributed to a particular decision-maker in the economic,
social or governmental sector. Furthermore, the decision-
maker for which this output is intended is identified on
the heading of the output.

An explanation and samples of the output for the various
sectors follow:
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A. Status Maps

1. Economic Status Map (Figure 1)

This map shows all of the roads and terminals and
at most five things for all privately owned parcels of land:

a. Ownership - which economic decision-maker owns
a particular parcel. (Upper left hand corner)

b. Zoning - the zoning classification of a
particular parcel. (Upper right hand corner)

The zoning codes (set by the Planning and Zoning
Department) are:

Land Use Code

Any Use 00

Any Business (includes 10
HI, LI, NS, CI, BG, BS
PG, PS)

Any Manufacturing 20
HI 21
LI 22
CI 23

Any Non-Manufacturing 30
NS 31
BG 32
BS 33
PG 34
PS 35

Any Residential 40
BA 41
BB 42
BC 43

Parkland 50.

c. .Land Use Type and Level of Development - the
kind of land use which exists on a particular parcel and
its level of development (Center).
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There are eleven economic land uses. They are:

Basic Industry
RI$ e

LI

NS

. Heavy Industry: steel,
petroleum, etc.
Light Industry: elec-
tronics, pharmaceutical,
etc.
National Services:
insurance, consulting,
etc.

Construction Industry
CI Construction: building,

upgrading, demolition

Commercial Establishments
BG Business Goods: inter-

mediate products, raw
materials, etc.

BS Business Services: com-
puter, accounting, legal,
etc.

PG Personal Goods: food,
drugs, appliances, etc.

PS Personal Services:
banking, restaurants,
etc.

Residences
RA Single family housing
RB Townhouses, garden

apartments
RC Highrise apartment

building

Development level ranges from 1 to 3 for all uses,
except residences, which have 8 possible levels. Develop-
ment level indicates the size of the building and is a
multiplier which determines capacity, land requirements,
employment requirements, etc.

d. Percent of Undeveloped Land - the amount of
land which is privately owned but undeveloped on a given
parcel. (Lower right hand corner)

All economic land uses require a percentage of the
parcel for development. The land requirements of economic
land uses at the first level of development are:
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Land Use % of Square Mile

HIl 28
LI? 24
NS1. 20

CI1 20

BG1 24
BS1 20
PG1 16
PSI 12

RAl 12
RB1 12
RC1 12

If an economic decision-maker does not own 100% of
a parcel, it is because there may be overnment land uses
on that parcel (i.e., a road, utility plant, sc ool,
municipal service plant, terminal, parkland) or the land
may be preempted from local use. To determine the loca-
tion of government land uses, see Government Status Map.
Preempted land is shown on Preempted Land Nap.

Land uses at other levels of development require
land in direct proportion to the level. For example, an
HI2 requires 56% of a square mile, and an RB6 requires 72%
of a square mile.

e. Level of Utility Service - the level of utility
service made available by the utility plant serving that
parcel. (Lower left hand corner)

The utility requirements for the various economic
land uses

Land.Use

(at the first level of development) are:

Utility Units Minimum
Required Level of Service

HIl 402 5

LI1 135 2

NS 76 1

BG1 . 112 2

BS1 71 1

PG1 99 1

PS1 77 1
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Land Use
Utility Units Minimum

Required Level of Service

RA1 4 1
RB1 26 1
RC1 117 2

2. Government Status Map (Figure 2)

This map shows the location of the following
government land uses:

a. Schools - the location and development level
of all schools. (Indicated by "S" in upper right corner).

b. Percent of Parcel in Parkland - the location
and amount of all parkland. The amount of parkland is
given in percentages of the square mile parcel. (Indicated
by number in center).

c. Utility Plant - the location and level of
development of all utility plants. (Indicated by "U" in
the lower right corner).

d. Municipal Services Plants - the location and
development level of all MS plants. (Indicated by "M"
in the lower left corner)

3. Social Decision-Maker Map (Figure 3)

This map indicates which social players make
decisions for the low, middle, and high income population
units on parcels. The top letter on a given parcel repre-
sents the social decision-maker who controls the PM's who
live there, and the lower letter represents the social
decision-maker who controls the PL's who live there. If
a particular class does not live on that parcel, it is not
controlled by the decision-maker indicated. However, that
decision-maker will control that class if it ever moves
to that parcel.

Not until a parcel is developed for residential
land use will the social decision-makers for that parcel
appear on this map.

4. Preempted and Public Institutional Land Map
(Figure V-4)

This'map shows the percent of each parcel which is
undevelopable due to terrain such as lakes and mountains
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and land which is undevelopable for local use because it
is in such uses as a military base or airport.

The top number printed on the map includes both
types of restrictions on development. The lower number
is the percent of the parcel which is in public institu-
tional use (golf courses, museums, etc.).

5. Demographic Map (See Figure 5)

This map shows the population (scaled in 100's)
on each residential parcel in the simulated area and its
percent occupancy. The quality index of a residence and
the value ratio of a business are shown after depreciation
but before maintenance is performed.
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B. Land and Building Value Maps

1. Auction Asking Price Map (Figure 6)

Economic and government teams may purchase or
attempt to purchase land that is presently unowned
(actually it is owned by small farmers and outside-the-
system landowners whose interests are represented by the
computer).

Teams may attempt to purchase land that is up for
auction or make an unsolicited bid for an unowned parcel.
Economic teams must purchase all the land on an unowned
parcel that is not already owned by a government depart-
ment or consumed by topographical constraints. Government
departments (SC, MS, UT, HY, RAIL, and PZ) may purchase
or attempt to purchase any amount of the unowned and
unconstrained land that they wish in multiples of 4%. All
private and public bids on unowned land ocst the bidder
2% of the offered price, whether the bid is successful or
not.

Each round a number of parcels of unowned land are
auctioned by the computer. The Auction Asking Price Map
shows the market value of those parcels (in $1,000's).
Each bid for an auctioned parcel of land is assigned a
probability of success according to the curve in the
figure below. Note that a bid that is 62% or more than
the auction asking price has a 100% chance of being accepted.
If several teams bid more than 62% of the asking price, but
less than 100% of the asking price, the highest bid wins.
In fact, all bids that are less than 100% of the asking
price are considered by the computer in order of the highest
bids first. If there are one or more bids that are 100% or
more of the auction asking price, then the first bid sub-
mitted to the computer purchases the land.

2. Land Market Value Map (Figure 7)

The value of outside-owned parcels not up for
auction can be estimated from the Land Market Value Map and
the Auction Asking Price Map. The Land Market Value Map
shows the total value (100%) of parcels owned by economic
decision-makers. The value of an unowned parcel is affected
by the value of surrounding parcels, the availability of roads,
whether the parcel has utilities, and what the parcel's
zoning classification is.



.
.
.
,

1
2

0
0

0

...
...

...
...

..-
.0

1

F
I
G
U
R
E

6

i

i
i
,
o
4
,
4
1
:
1
,
.
.
4
4
0
*
*
*
4
0
.
4
,
4
1
4
.
*
*
*
4
1
4
0
.
1
4
,
4
4
0
4
.
4
,
4
0
4
,
4
0
4
,
4
1
4
,
4
0
*
*
4
0
4
4
0
.
4
0
,
e
.
.
.
.
4
"
.
.
.
4
1
*
*
*
*
1
0
1
.
.
m
4
.
4
.
4
.
.
1
0
*
*
*
1
.
4
0
1
,
4
.
e
o
v
o
w

T
R
I
C
I
T
Y

A
U
C
T
I
O
N
 
A
S
K
I
N
G
 
P
R
I
C
E
 
M
A
P

t
I
N
 
S
I
.
0
0
0
t
s
)

*
*
*
*
*
4
1
0
P
4
1
4
P
4
0
.
4
0
0
4
.
4
0
1
0
4
#
1
0
4
0
4
0
*
*
*
*
*
*
0
4
0
.
1
0
4
0
*
*
*
*
*
*
*
0
0
0
0
0
 
t
e
4
1
1
4
$
0
1
4
1
*
*
*
0
1
4
0
e
v
r
e
e
0
,
0
1
,
4
1
4
,
0
0
4
,
0
1
4
1
4
0
*
*
*
*
*
G
5
r
n
o

7
0

7
2

7
4

7
6

7
8

8
0

8
2

8
9

8
6

8
8

9
0

9
2

9
4

9
6

9
8

1
0
0

1
0
2

.
,
.
9
.
*
*
0
.

I
Li

0
o

o
t

1A
0

0
0

1A
.

0
0

0

2
n

0
0

0

2
7

0
0

0

...

A
24

0
0

0
i

24
0

0
0

2$
1

0
0

0

3n
0

0
0

.
.
3
2

0
'
0

0

3
4

0
0

0

3A
.

0
0

0

3a
0

0
0

0
0

0
.

0
0

0
0

a
0

0
0

0
0

0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

o
0

0
0

0
0

0
0,

0
0

0
0

0
0

a
a

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8
,
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
01

22
41

0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
01

05
31

0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

.
0

0
0

0
0

9
6
8
0

0
0

0
0

0
0

0
0



FIGURE 7
.

4p.**4****4*****************************************4***********4104**********4*4**4
C I I Y M C U L L 5 A M P L L O U T P U T

LAM.* MARKLT VALUE. P:AP (II sl0u4U0095)
.74.4.**************4*****4*.*****.4.*****.*****4*****4*******4******************4,4****,

7u 7e 74 70 70 00 ne 84 8b 68

At U UUOUUUUOU0
.9,44 . U u 4 0 u 0 0 u U 0

ab . U UOUUOUVUO
I

10 0 U u U u U u U U 0

cu , u 0 u U u 0 u J U 0

C4 U u 0 u u 0 u to 35 35

44 u u u u u 0 u u 35 35

443 u u u u u 0 u U U 10

40 U U U U u U U U 9 14

..)u u u 90 0 u 0 01 1c3 eU 44

.ze u U U u u 0 01 16 2u 14

,34 u u U u u U u U 13 10

Jo . U U U u t.) 0 U u U 17

JO U U 0 U 4JUuu 0 165

64U U U U U U 0 U U 0 0

4e U U 0 u u U u 0 0 0

elat u u uUuUuOU 0

40 . u U u tt 4 U u U U U

40 . U uuuulluu 0 0

oU u U U U u U U U ki 0

D4 ka U U 0 U U ti U U U

:r U U U U U.: 0 U U U 0

3o U u U V u U U U U 0

ad U u u t kJ O U U U U

:u U U 0 U U U u U U U

OOOO

90 92 94 96 98 1U0 102

0 U U 0 0 0

0 U U U 0 0 0

0 U 0 0 0 0 0

0 U 0 0 0 0 0

0 0 58 58 0 0 0

35 35 3 3 cs 12 0

35 U 3 eb 38 12 13

10 12 7 714 179 26 10

4 34 226 494 342 13 7

lul 119 U 624 104 7 7

57 6u 367 624 42 40 11

1E3 6U 60 U 54 0 0

7 18 38 48 35 0 0

3 4 11 14 10 0 0

0 0 58 58 0 0 0

0 0 0 0 0 0 0

0 0 0 U 0 0 0

0 0 0 0 0 0 0

0 0 U U 0 0 0

0 0 U U 0 0 0

0 0 0 L) 0 0 0

0 0 (.1 U U U 0

0 U U U 0 0 0

0 U 0 0 0 0 0

0 U 0 ti 0 0 0

- 106 -
115

4

.

_



Teams may make as many unsolicited bids as they
wish in a round. Each unsolicited bid is assigned a
probability of success according to the appropriate curve
in the figure above. Note that no unsolicited bid can have
more than a 90% chance of success despite the amount of the
bid. Note also that when an unsolicited bid is equal to the
market value of a parcel, there is a 50% chance of success.

RELATION BETWEEN THE PROBABILITY OF
ACCEPTANCE AND THE RATIO OF BID TO ASKING PRICE
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-I.

3. Development Market Value Map (Figure 8)

4. Total Market Valve Map (Figure 9)

These maps indicate the market value of develop-
ments and the total market value (land plus developments)
for a particular parcel. They should be used when pur-
chasing or selling land and/or developments.
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C. Employment Detail

1. Part-time Work Allocation (Figure 10)

This output indicates the location of all part-time
employers (ADED means teachers for adult education), time
units used (by employees), and salary offered. This
information is given for each class.

2. Employment Selection Information (Figure 11)

This output gives the following information about
population units living in the city: location of their-

residences; number of Pl's unemployed; employment location;
number of P1's working there; and the salary offered to
each worker. Next the output indicates the amount of time
spent travelling to and from work and the total costs of
travel to work by the various modes. It also shows the
route and mode of travel which these population units
take to work. This is done by listing the intersections
passed, where a new mode is used, or where travel stops.
The route is traced from work to home. An intersection
is a four or five digit number, which may be preceded by
a bus or rail route number if the P1 got off the bus or
rail system at that intersection.

3. Employment Summary (Figure 12)

This output summarizes the employment in the
entire city. It shows employment by class and for all
classes.

a. Number of Residences - the number of
different locations at which a particular class lives in
the city.

b. Pl's Employed at this Level - the number of
population units employed in a job at their socio-economic
class.

c. Pl's Employed at Lower Level - the number of
population units employed in jobs below their socio-
economic class.

d. 'Pl's Unemployed - the number of population units
which are not employed-.

e. Total Po ulation Units - the total number of
P1's of the c ass on the board.
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FIGURE 10

PART-TIME WORK ALLOCATION FOR HIGH INCOME CLASS

RcSIDENCE
.1. .

7-

EMPLOYER
.

TIME UNITS SALARY

10418 ADED 2 20 10700
10624 ADED 2 40 10700
10622 ADeD 2 40 10700
10620 ADED 2 25 10700
10620 ADED 3 15 10000
11222 11224 50 10200
11226 11224 30 10200
11226 ADED 3 40 10000
11012 ADED 3 20 10000
11012 11248 10 1050011616 11248 30 10500
10646 11298 20 10500
10648 11248 20 10500
10650 1'248 20 10500
7256 /442 10 9400
11619 11298 30 10500
10852 11248 30 10500
10852 11054 10 10000
7254. 7442 10 9400

10416 11250 20 10000
11246 11250 30 10000
7052 7442 20 9400
7252 7442 30 9400
7654 7442 10 9400
11220 11250 30 10000
11220 11054 70 10000
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f. Part-Time Units Worked - the total number of
part-time units worked by the class.

g. Number of Jobs Still Available - the number of
unfilled jobs available to each class.
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D. Commercial Detail

The commercial diagnostics print in the following
nnier:

Personal
Personal

Personal
Personal

Business
Business
Business

Goods Allocation Summary
Goods Allocation Maps

Services Allocation Summary
Services Allocation Maps

Goods Allocation Summary
Goods Allocation Map
Goods Government Contracts Allocation

Business Services Allocation Summary
Business Services Allocation Map
Business Services Government Contr cts Allocation Summary

Terminal Allocation Summary
Terminal Allocation Map

1. Personal Goods Allocation Summary (Figure 13)
(This explanation applies to PS also.)

This tabular summary provides detail on where
people are buying their goods aor normal consumption and
recreation and where residences are buying their goods for
maintenance. The first section of the summary applies to
the PG's. It lists the code number of each PG, the last
one being the code number for the Outside system. The
Location, owner, level, effective capacity, capacity used,
price per unit, and gross income of each PG is given.
Outside has no owner, level or effective capacity (the
capacity is infinite). Its price per unit is always $13,000.

The second section provides detail on all purchasers
of personal goods. The first item of information is the
code number of the PG at which the purchaser is buying. The
list is ordered by the code numbers of the PG's, so those
purchasing from the Outside are last on the list. The
Location of the buyer, its class or residence type, the
social decision-maker controlling the class or the economic
decision-maker controlling the residence, the number of
units consumed, the transportation cost, the purchase cost,
and the total cost are given. The transportation cost
printed for a residence is a dummy cost used for allocation
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purposes only; it is never paid by the residence.

2. Business Goods Allocation Summary (this applies
to Business Services also).

The explanation for the PG-PS summary applies to
this summary with three exceptions. The Outside price
per unit is $130,000, only businesses buy BG or BS, and
the number of units consumed by a customer includes
goods needed for normal operation plus goods needed for
maintenance.

3. PG, PS, BG, BS Allocation Maps (Figure 14)

The location of each of the businesses of the
type for which the map is being printed has the code
number of the establishment and is bordered by asterisks.
The location of each buyer has the coda number of the
establishment from which it is buying. PG and PS have
separate maps for each class of customer and one for
residences.

4. Business Goods Government Contracts (Figure 15)
(This applies to Business Services also).

The MS and School Departments in each jurisdiction
may contract with BG and BS for their goods and services
purchases. Whatever amount they do not contract for is
purchased from the Outside at Outside prices. The Govern-
ment Contracts table lists the code number of the BG from
which the government department is buying, the department
and jurisdiction, the number of consumption units pur-
chased, and the total cost of the purchase.

5. Terminal Allocation (Figure 16)

There are two sections to the terminal diagnostics.
The first gives the location of each terminal user, its
land use (LI, HI, or BG), and the number of terminal con-
sumption units used. The code number, location and
level of each terminal is also given. The second section
is a map identical in format and purpose to the commercial
allocation maps.
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E. Migration Detail

1. Migration Statistics (Figure 17)

By class and by jurisdiction, this output lists in
Pl's the number of in-migrants from Outside, from other
jurisdictions and from natural growth, the number who
migrated to Outside, to other jurisdictions, and within
jurisdictions.

2. Final Population (Figure 18)

This output prints the final number of P1's in
each class living in each jurisdiction.
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FIGURE 17

MIGRATION STATISTICS--VERSION B

IN-MIGRATION FROM OUTSIDE SYSTEM

PH
11 9

0 0

0 0

JURIS PL PM
1 22
2 0
3 0
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JURIS PL PM PH
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1 1 1 1
2 0 0 0
3 0 0 0

OUT-MIGRATION TO OUTSIDE SYSTEM.

JURIS PL PM PH
1 4 2 6
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OUT-MIGRATION TO OTHER JURISDICTIONS

JURIS PL PM PH
1 0 0 0
2 0 0 0
3 0 0 0

MIGRATION WITHIN JURISDICTIONS
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. 1 7 2 1
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FIGURE 18

FINAL POPULATIONS

JURIS PL PM PH

1 152 201 212

2 0 0 0

3 0 0 0

TOTAL = 565 P 11 S
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F. Summary Information

Demographic and Economic Statistics (Figure 19)

This output summarizes a wide variety of information
for the simulated area. It includes statistics on popu-
lation, developed and undeveloped land, assessed value
of land and developments, dissatisfaction levels, total
registered voters, population units, public adult
education, average educational level, welfare, student/
teacher ratio, school enrollment, housing, employment,
income and jobs. A final section "transactions with the
National Economy" summarizes income from and expenditures
to the outside system and indicates the condition. o!.! ', a

National Economy Business Cycle. (Note: The groE
income rate of an industry indicates the ratio of its
present income to the typical income.)
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G. Economic Decision-Maker Output

Each of the economic teams receives summary statistics
at the beginning of every round of play that describe the
cash flow for the previous year, a balance sheet showing
net worth, loans made and received, construction in progress,
boycotts in operation, and undeveloped land holdings. The
team may use any of its resources to achieve whatever
objectives it desires.

1. Financial Summary (Figure 20)

a. Cash Flow Statement

A team's cash holdings can be used to purchase
additional property, construct any of the eleven types of
land uses on property that it owns and which is properly
zoned and served with utilities, demolish any building
it owns, pay off loans, grant a loan to another team, pay
taxes on undeveloped land, or spend it in some miscellaneous
way (cash transfer to another team and purchase of national
stocks).

Additions to the new balance (i.e., cash) come
from income derived by selling property, receiving payment
from loans, receiving loans, earning net income from
investment (developments) in the local economy, receiving
government subsidies, earning interest on savings, and
from miscellaneous sources (cash transfers from others and
sale of national stocks).

If the team makes no decisions during a partic-
ular round, it is still charged interest and principal
payments on loans and taxes on undeveloped land. The
team also automatically receives loan payments, interest on
savings, and net income. This latter figure, however, may
be a negative number if the developments of a given team
are doing poor business and expenses exceed income.

b. Investments

The second part of the financial summary output
shows investments in the national economy. A team may
invest as much cash as it wishes in either conservative or
speculative national businesses. The national business
cycle generates the year by year rate of return for con-
servative stocks and for speculative stocks. In upswings in
the business cycle, the rate of return on speculative
stocks will always be larger. The range for the rate of
return on conservative stocks is 5% to 7%, and for specula-
tive stocks it is.-1% to 10%. The return from national
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FIGURE 20
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0,......
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.

%
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INTEREST ON SAVINGS S 2358951
MISCELLANEOUS S 0

NEW BALANCE s 98357017

CONSERVATIVE INVESTMENTS s 0
INCLUDING A RETURN OF $ 0

SPECULATIVE INVESTMENTS S 0
INCLUDING A RETURN or S 0

ASSETS
CURRENT

CASH
LOANS TO OTHERS
INVESTMENTS IN OUTSIDE

s 98357017
S 0
$ 0

DEVELOPMENTS S 1.15170000
LAND

S 713087200TOTAL
s 946614217

LIABILITIES
INDEBTEDNESS. S 334131424

NET WORTH
S 6'12452793
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investments is automatically used to purchase additional
stock. A team must "dis-invest" in order to transfer
funds from the outside investment.

c. Balance Sheet

Current assets for a team are comprised of
cash on hand, loans to others, the value of investments
.in the national economy, and the value of developments
and land. Developments are valued at their typical con-
struction costs times their value ratio divided by 100.
Thus, developments that are not maintained decrease in
value over time. Land is valued at the fair market value.

Current liabilities is the sum of the prin-
cipal on all loans from others (indebtedness). Net worth
is the difference between current assets and liabilities.
Teams may borrow up to 80% of their total assets from
national bankers. There are no limits on the amount of
debt that teams may have among themselves.

2. Loan Statement (Figure 21)

The loans that a team has with national bankers
(outside = OU) and with other teams are shown in the loan
statement. The loans received from other sources are
listed and their annual payments summarized, and the

__loans granted to other teams are listed second. Note that
the interest rate may vary by loan.

.._ _Lams between teams are made for any amount and at
whatever interest rate that is mutually agreeable. The
only conditions on a loan internal to the system is that
the period be specified as either 2 or 25 years, and that
the lending 'team have sufficient cash to cover the loan.

An economic team may also borrow money from the
outside system for either a 2 or 25 year period. The
interest rate is set by the national bankers who take into
consideration the national business cycle. An economic
team that has debts equalling 80% of its total assets may
not receive any further loans from the outside system.

3. Land Summary (Figure 22)

The land summary output shows the location by parcel
coordinates of all land owned by a team. It also shows the
assessed value of the parcel (assuming that 100% of the
parcel is valued in the same proportion as the private part),
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the publicly owned part (percent developed and undeveloped),
the undevelopable percent, the number of units of utility
service available to that parcel, and the actual amount of
utility units that are used.

Teams may acquire land from other players at
mutually agreeable terms or from the computer on a bid
submission basis. The computer represents small farmers and
outside land holders who will sell if the price is right.
A team's bid will not be processed if it is less than the
fair market value of the land. An approximation of fair
market value for computer owned land can be made from the
Pair Market Value Map. The factors that affect the market
value of a parcel of land are the location with respect to
terminals and residences, the zoning, highway access, and
utility service.

The cost of making land bids on computer-owned prop-
erties is 2% of the bid amount, regardless of the bid's suc-
cess or failure.

4. New Construction Table (Figure 23)

The new construction output shows for an economic
decision-maker the location at which a new development or
an additional level of development is taking place. It
also shows the type of development, the old and new level,
the location of the local construction industry or 0-0
denoting an outside firm, the contract price, the rent per
PLl(if a residence) or the salary by class (if an employer).
the quality index (if housing) or the price per CU (if a
store), and the status. "Pending" means that the develop-
ment will become operational the next round. "Deferred"
means that the CI does not have the building capacity to
finish on schedule so that the development will not become
operational in the next round but at whatever date the CI
finishes the job. Deferred contracts have priority next
round. "Completed" means that the development became
operational at the beginning of the round just completed.

5. EconOmic Boycott (Figure 24)

Economic teams may boycott the purchase of goods or
services from local BG, BS, PG, and/or PS establishments, and
their businesses can be boycotted by the social sector as a
place to work or shop. Boycotts have effect for the full
round, and they continue in operation for succeeding rounds
unless terminated by a decision input on the part of the
boycotting team. The boycott output shows the team boycotting,
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the income class or land use that is carrying out the boy-
cott, and the function being boycotted (work or shop).
The boycott output also shows the location and land use
being boycotted, and the team owning the boycotted business.

Thus, boycott information appears as part of an
economic decision-maker's output if he is doing the boy-
cotting and/or if he is being boycotted.

6. Residence Detail (Figure 25)

The residence output shows the location, type and
level of each residential complex owned by a team. All
residences in the model are described as rental units,
although the rent on single family housing could be viewed
as a form of mortgage payment. Although the construction
and operation of housing is a player decision, the process
that moves population units into housing is performed by
the computer and is affected by player decisions in the eco-
nomic and governmental sectors.

The economic decision-maker directly controls the
quality index of housing (by changing the maintenance
level) and the rent. Government decision-makers affect
the quality of municipal services and schools serving each
residence and the tax rate and welfare rate for the juris-
diction containing each residence. All of these factors are
taken into consideration by the computer when assigning
population units to available housing.

a. The Quality Index and Maintenance Level

The quality index of a residence is a measure of
the present value of a development to the best possible
value which a residence can have. The social sector master
table (page 231) shows that PH's require a quality index
of at least 70, PM's a value of 40, and PL's a value of
20. This does not mean, however, that all P1's of a given
class automatically move out of housing when the quality in-
dex falls below the minimum value. They just won't move in,
and they tend to move out because of increased dissatisfac-
tion.

The quality index declines each year in response
to time and the quality of local municipal services, unless
maintenance is performed on the residence. The maintenance
level indicates the lowest level the owner of the residence
will allow the quality index to fall before incurring
maintenance expenses. The quality index can be raised above
its present level by the player inputting a maintenance
level that is higher than the quality index. The quality
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index may not be raised more than 20 points above the
lowest level it has ever reached.

b. MS Serving and MS Use Index

As was mentioned above, the quality of the
municipal services (as measured by the MS use index)
serving a residence has an effect on the attractiveness of
that residence to potential P1 occupants and on the rate
of depreciation (decline in quality index) for that
residence. The residence output shows the number of the
municipal service building that serves each residence and
the use index of that municipal service building. An
index value of 101 or more indicates overcapacity and means
that the municipal services supplied are less than adequate.
As the MS use index increases above 101, the residences
served by that MS building become less and less attractive
to Pl's and the residences also depreciate at a faster and
faster rate. For example, a use index of 150 is twice as
bad as a use index of 125 and_ five times as bad as a
use -index of 110.

c. Occupants, Percent Occupancy, and Rent

The .residence output shows the number of Pl's
of each class that occupy every residence. PH's and PL's
may never live together on the same residence parcel. The
percent of occupancy is determined by taking the number of
Pl's by class, multiplying times their residence space
consumption index (Social Sector Master Table), and taking
this as a ratio of the total space units in the residence.
For example, assume an RA3 has one PH and two PM's occupy-
ing it. The PH has a space consumption index of 2 and the two
PM's together a space consumption index of 2.66 ( 2 x 1.33).
Thus, there are 4.66 space units being occupied from an RA3
that has 6.00 space units of capacity. The occupancy rate
is therefore 4.66/6 = .78, or the building is 78 percent
occupied.

Rents are always specified in terms
paid per PL unity which is equivalent to a space
PM pays 1.33 times the per space unit rent, and
twice as much.

d. 'InT6Oie

The income earned by a residential unit is equal
to the rent per space unit times the total number of space
units occupied. In the above example, 4.66 space units were
occupied therefore, at a rent of $150,000 per space unit
(per.PL) the rental income would be $699,000.

of the rent
unit. A
a PH pays
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e. Expenditures

The owners of residences incur expenditures for
maintenance, utilities, property taxes, income taxes, and
sales taxes. The amount of money spent on maintenance is
the product of the percent of maintenance times the original
value of the building. Assume that the RA3 mentioned above
depreciates in value 3% and that the maintenance level was
specified such as to offset any depreciation. The cost of
maintenance would therefore be .03 x $3,000,000 (the original
value of the RA3) =. $90,000.

The expenditure for utilities depends upon the
number of utility units consumed by type and level of
residence (see the Economic Master Table) and the cost per
unit of utility service as established by the Utility Depart-
ment. The typical cost of utility service is $10,000 per
unit, and an RA3 consumes 12 units per year, so its utility
cost would be $120,000.

Residencei pay property tax on the assessed
value of the building and the land occupied by the building
The Assessment Department has control over land and building
assessments and the Chairman and Council have control over
the tax rates which are applied to the assessed value.

Residences pay income taxes on the same basis as
all other economic businesses -- a federal tax of 22% on
the first $25,000 of net income before taxes and of 48% on
the rest of net income and a state tax of 5% on net income
(after federal income taxes).

Residences pay sales taxes on the purchases
from PG and PS for maintenance. The fixed state sales tax
is 3% of PG and PS purchases and the local sales tax is
whatever rate has been determined by the local sales tax
authorities. Sales taxes accrue to the jurisdiction of the
commercial establishment and not to the jurisdiction of the
residence. State sales taxes are paid on purchases from
the outside system as well as from local purchases.

f. Net Income

The final net income for residences is determined
by subtracting all of the listed expenditures from the
income derived through rents. The net income figure can be
compared with the value of the residences and the land they
consume to arrive at an estimate of the annual rate of return.
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7. Basic Industry Detail (Figure 26)

The basic industry output shows the location, type
and level of each basic industry (HI, LI and NS) owned by
a team. Basic industry produces units of output that are
sold at national markets for per unit prices that are
determined by the national business cycle. Owners of basic
industry should consult the section of the Demographic and
Econcmic Statistics that show the status of the national
economy business cycle.

Basic industry has some characteristics in common
with all of the other economic developments. Hence, some of
these characteristics have r .ready been described under
the residence heading. Other characteristics are peculiar
to businesses or to basic industry as the following will
indicate.

a. Value Ratio and Maintenance Level

Whereas residence quality is represented by the
quality index, businesses have their quality represented by
the value ratio.. The value ratio is the ratio of present
value to original value. Businesses depreciate every year
in response to time and MS service quality. The Economic
Master Table shows the annual percent depreciation caused
by time and by MS quality. The way that businesses may over-
come this depreciation effect is to set the maintenance level
at a point below which they do not want the value ratio to
fall. For example, if the maintenance level is set at 100,
then the business will make maintenance expenditures every
year to keep the building in "like new" shape. The value
ratio of a business may be raised above its present value .

(if less than 100) by inputting a maintenance level that is
higher than the value ratio.

b. MS Serving and MS Use Index

As for residences, the value ratio of basic
industry is lowered by poor municipal services as measured
by an MS use index in excess of 100. Basic industry output
shows the number of the municipal service building which
serves the basic industry and the use index of the building.
The contribution of the MS use index to value ratio decline
is directly proportional to the amount by which the use
index exceeds 100. For example, a use index of 150 has
double the effect of a use index of 125 and five times
the effect of a use index of 110.
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c. Salary

All businesses must hire employees in order to
operate and earn income. Employees' salaries are expressed
in terms of wage per worker and not per P1. The normal
salary levels are $10,000 for PH, $5,000 for PM, and $2,500
for PL. Since the number of population units hired by an
employer is determined by the employment process which takes
into account location, transportation, educational level of
workers, salary offered and supply of and demand for workers,
it is important that employers understand the local labor
market situation before setting salary levels.

d. Employees and Employment Effect

The number of population units required for a
level one development of all businesses is shown in the
Economic Master Table. The number actually hired is shown
on the datail business output. Full-time employees are shown
in population units (P.1's) and part-time employees are shown
in time units, where 80 time units equal a Pl.

If a basic industry hires all of the employees
it requires, the employment effect 1000 per level of
development. A value of less than means that either
some of the full or some of the part-time employees required
from some income class were not hired. It is useful to
check the Employment Summary and the Part-time
Statistics if deficiency of employees exists.
industry at level one hires only 80 percent of
it requires, then the employment effect is 800
.80).

e. Units Produced

Employment
If a basic
the P1's
(i.e. , 1000 x

The maximum units produced by a basic industry
is 1000 per level. If the employment effect is less than
1000 and if the value ratio is less than 100 then the units
produced will not be at a maximum. The units produced figure
is obtained by multiplying the employment effect by VR/100.
Thus, if the employment effect were 800 and the value ratio
were 90, then the units produced would be 720 (i.e., 800 x
.90).

f. 'price per Unit of Output and Income

The price per unit of output for basic industry
is determined by the national business cycle, and the normal
price per unit for the industry type. The actual price per
unit of output is the normal price multiplied by the business
cycle factor. Income is the product of the price per unit
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and the units produced. All sales of basic industry output
are to the national system.

g. Expenditures

Basic industry incurs expenses for business
goods and business services. A fixed amount of BG and BS
units are purchased by basic industry by type and level
for normal operation. Basic industry also purchases BG
and BS units in direct proportion to the amount of mainte-
nance performed, and these expenditures are listed separate-
ly under the maintenance category.

The expenditure for utilities. depends upon the
number of utility units consumed by basic industry by type
and level (see the Economic Master Table) and price per
utility unit being charged by the Utility Department.
Typical utility prices are $10,000 per unit. At these
prices, an HIl would spend $4,020,000 on utilities per
year.

Basic industry pays transportation to 11!
BS if the industry purchases these from the local sy
The transportation charges are .based on the type and level
of industry and the least cost distances along the various
types of roads. HI and LI also incur transportation costs
to the terminal which represents the cost of shipping the
units produced to national markets. The transportation costs
to BG, BS, and the terminal are independent of the number of
units purchased or produced. The costs are solely a func-
tion of type of industry, level, distance travelled to
destination and type of, roads.

Salary costs by class are determined by multi-
plying the salary per worker times the number of workers
per P1 times the number of P1's hired. The normal salaries
are $1,200,000 for a PH1, $800,000 for a PM1, and $500,000
for a PL1, since the three classes of population have 120,
160 and 200 workers respectively per P1.

Businesses pay property tax on the assessed
'value of the development and the land occupied by the devel-
'opment. The Assessment Department assesses the value of
land rand developments and the Chairman and Council determine
the tax rates to be applied to the assessed values of devel-
opmentsa and, of land.
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Businesses pay income taxes in the same manner
as residences -- a federal tax of 22% on the first $25,000
of net income before taxes, a federal tax of 48% on the
remainder and a state tax of 5% on net income after federal
taxes have been deducted.

Businesses pay sales taxes on the purchases
from BG and BS. There is a fixed state sales tax of 3% and
the local sales tax can be changed by the local taxing
authority. Sales tax revenue accrues to the jurisdiction
of the seller rather than to the jurisdiction of the buyer.
State sales taxes are paid on purchases from the outside sys-
tem as well as on local purchtles.

h. Income

Basic industry net income is obtained by subtracting
all of the above expenditures from the gross income. By comparing the
net income of a basic industry with the market value of its
building and land, the owner may develop an annual rate of
return figure for the industry.

8. Commercial Establishment Detail (Figure 27)

The computer output for commercial establishments
is slightly different for business commercial (BG and BS)
and for personal commercial (PG and PS). The major
difference is that BG and BS always purchase their needed
supplies from the outside system, whereas PG and PS are able
to purchase their goods and services from local BG and BS
establishments.

The commercial output shows the location, type and
level of development. The interpretation of value ratio
is the same as for basic industry, with the addition that
the .number of customers served above a certain point con-
tributes to an increase in the depreciation. This deprecia-
tion due to use occurs when the capacity used by the com-
mercial establishment exceeds the effective capacity.

Maintenance level, MS serving, MS use index, salary,
employees, and employment effect have the same explanation
for commercial establishments as for basic industry as
described in the previous section.

a. Capacity Used and Effective Capacity

'The effective capacity is calculated for com-
mercial establishments in the same way units produced are
calculated for basic industry -- the employment effect times
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FIGURE 27
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RuSINEss DETAIL OUTPUT
BG

LOCATION 11054
TyPE AND LEVEL 061

VALUE RATIO 85

MAINTENANCE LEVEL 85

Me SERVING
MS USE INDEX 139
S;.LARY (PER WORKER)

HIGH 100

MIDDLE, 50
LOW 25

EMPLOYEES
FULL TIME 111 P!S)

HIGH 14

MIDDLE 7

LOW 8

PART TIME (IN UNITS)
HIGH 80

MIDDLE 0

LOW. 0

EMPLOYMENT EFFECT 5000
CIPACITy USED 3180
EFFECTIVE CAPACITY 4250

PRIDE /CU 100000

INCOME
SALES(PRPATE/ 318000000
SALESfPUBLIC) 0

EiPENDITUREs
SERVICE CHARGES 26394000

MAINTENANCE 750000
UTILITIES 1120000'
TRANSOOTATION

TO TERMINAL 1272000

SALARIES
HIGH 18000000
MIDDLE 5600000
LOW' 4000000

PROPERTY .TAXES 665000
SALES TAXES 814320
INCOME TAXES 131242146

NFT INCOME 1281.42534
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value ratio divided by 100. The effective capacity indi-
cates the number of canacity units (CU's) that the com-
mercial establishment can supply to its customer; without
.a strain on plant and equipment.

Capacity used is the number of CU's that the
commercial establishment actually sold to customers in
the local market as decided by the commercial process. If
the capacity used exceeds the effective capacity, then the
commercial establishment undergoes a strain on its plant
and equipment that is represented by increased deprecia-
tion of the physical facilities. BG and BS establishments
may sign contracts with local government departments
(Schools and Municipal Services) to automatically supply
these departments with their needed goods and services. If
these two government departments do not make a contract with
a local firm, they will purchase from the outside system at
greater than normal prices per unit. These government
departments can specify a contract with more than one local
establishment by indicating the percentage of purchases
from each establishment and the priority (the one they most
want to purchase from) to each establishment. Greater de-
tail on these contracts is given under the description of
the government sector.

b. Price per Capacity Unit (CU)

Unlike basic industry which have their prices
determined by the business cycle, each commercial estab-
lishment sets its own price. Factors that must be taken
into account when setting the price are location in rela-
tion to potential workers, buyers and sellers, competitive
establishments, local demand, boycotts, and the typical
price. Typical prices are listed in the Economic Master
Table.

The Commercial Process assigns customers to
commercial establishments on the basis of least cost of
the CU including the customer's transportation cost to get
to the commercial establishment. Customers also are given
a bias to shop where they shopped the previous year and a
bias against shopping at over-crowded establishments.

Owners of commercial establishments are encour-
aged to examine the commercial allocation summary output
to see which stores are serving which customers. A detail
description of this output can be found under the General
Output Section.



c. Income

Sales to private customers and sales to public
customers are separated for BG and BS, but not for PG and
PS since the latter establishments only sell to the private
sector. Income is the product of capacity used and price
per CU.

d. Expenditures

BG and BS spend money for service charges which
represent purchases from the outside system. PG and PS
spend money for business goods and business services that
represent the finished goods and services that they require
in order to operate. In both cases, the dollar amount of
expenditures for goods and services (service charges) is
directly related to the number of capacity units sold.
These relationships are shown in the Economic Master Table.

Commercial establishments must pay annual
maintenance if the value ratio is to be prevented from
declining. BG and BS pay their maintenance to the outside
system, whereas PG and PS purchase units of BG and BS for
the purposes of maintenance.. These relationships are also
shown in the Economic Master Table along with the factors
that cause depreciation. Remember that overcrowding of
commercial establishments causes the depreciation rate to
increase.

Commercial establishments purchase utilities
based upon type and level of development as indicated in
the Economic Master Table. The typical price per utility
unit is $10,000, but this may vary in response to local
Utility Department circumstances.

PG and PS have transportation charges to BG and
BS if they purchase locally, BG has transportation to
terminal to purchase goods from the outside system, and BS
has no transportation charges. The transportation costs
by type of road to the several destinations are given in
the Economic Master Table.

.Salary payments are calculated for each income
class on the same basis as for basic industry -- the wage
per worker times the number of workers per P1 times the
number of Pl's employed. Likewise, taxes are calculated in
the same manner as for residences and basic industry.
Sales taxes are paid to the jurisdiction where the seller
is located, and purchases from the outside are taxed at the
same. state. tax rate as local purchases.
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e. Net Income

The net income of commercial establishments is
calculated in the same fashion as for residences and basic
industry -- income minus expenditures. Net income for com-
mercial establishments can be very volatile because of the
competitive aspect of the local market and the control
over pricing, so the calculation of rates of return by com-
paring net income with the value of the development and
land becomes even more important for these activities.
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H. Social Decision-Maker Output

1. Population Detail (Figure 28)

This output summarizes the social and economic
status for each population unit which a social decision-
maker controls. The income class of the population units
are indicated at the top of the form. The following items
are indicated:

a. Location - the location of the residence at
which the population units live. This residence is owned
by an economic decision-maker. (See Economic Status Map)

b. Number of P1's - the number of population
units of that particular class living at the location.
Remember, there are 500 people in a population unit.

c. Education Level - ranges from 0-39 for P1,
40-69 for PM, and 70-99 for PH and determines the ability
of a P1 to get a good job.

d. Voter Registration - number of voters registered
for each population unit of each class. Normal registered
voters are 100 for PL, 140 for PM and 200 for PH.

e. Dissatisfaction Index - the total amount of
dissatisfaction resulting from residential and personal
dissatisfaction. Pl's with the highest dissatisfaction
indices will migrate out of the city and seek better jobs,
housing, etc.

f. Previous Savings - total savings (i.e., unspent
funds) from preceding rounds.

g. Income - income from full-time employment, part-
time employment and (for unemployed) welfare payments speci-
fied by, the Chairman..

h. Expenditures - total amount of expenditures for
rent, transportation (by auto, bus or rail) ,purchases of
goods and services, private schools and taxes.

savings.

i. Savings - amount of income not spent this round.

j. New Balance - current savings plus previous
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FIGURE 28
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0
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k. Time Allocation (Requested) - in parentheses
is the amount of time units reauested to be allocated to
various activities, either jurisdiction-wide or for a
particular parcel. In the columns is the amount of time
actually spent in these activities as listed, with the
amount of time spent traveling to and from work. Time
spent traveling to and from work cuts into time available
for allocation.

.1. Involuntary Time - the total number of time
units which were allocated for a particular activity but
were unable to be spent in that activity. Involuntary time
affects dissatisfaction.

m. Dollar Value of Time Unit Traveling - the dollar
value (set by social decision-maker) of a population unit's
time spent going to and from work. Normal values are $25
for PL, $50 for PM, and $100 for PH. Dollar value of time
is the criteria which the. computer considers when assigning
a mode of transportation (bus, rail, or auto) to work.

2. Boycott Status (Figure 29)

This output shows the social decision-maker which
population units he controls are boycotting various work
or shop locations and/or the bus or rail modes of trans-
portation. All boycotts remain in effect until a decision
is made to stop them.
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I. Government Output

1. Government Financial Summary (Chairman and CoUncil)
(Figure 30)

This output summarizes the current and capital
expenditures of each municipal department in the city in
addition to providing a statement of the Chairman and
Council's total revenues (from taxes and bonds) and
expenditures (for appropriations to the department, sub-
sidies and bond payments).

2. Tax Summary (Chairman and Council) (Figure 31)

The tax summary indicates the revenue from various
taxes in each jurisdiction. It is given to the Chairman
and provides a basis for computing, tax rates in future
rounds.

3. Assessment Constants (Figure 32)

This output lists the new development value of all
land uses in addition to indicating the minimum land/devel-
opment ratio for each land use.

4. Assessment Factors (Figure 33)

The first portion of this output shows, for each
jurisdiction, the assessment rate for all land -- either
developed or undeveloped (UL) -- and the assessment rate
for all developments. Assessment rates are applied to
the market value of land and developments.

The second section prints only if there were assess-
.

ment decisions during the previous round. This portion lists
the assessment factors for each zone and the location and value
of any special assessments. Any assessment input errors are
also listed here.

5. Land Assessment Map (Figure 34)

The value printed on this map is.the assessed value
of the privately owned portion of the parcel. The owner's
tax payment is. this value multiplied by the land tax rate.

6. Development Assessment Map (Figure 35)

The value indicated here is the original value
(typical value) of the development times the development
assessment ratio times the development's value ratio. The
owner's tax payment is this value multiplied by the devel-
opment tax rate.
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FIGURE 32
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ASSESSMENT rONSTANTS
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LiND USE NEt DEVELOPMENT VALUE

L 60000000.
HI 10600000as
NS 500.00000.
CI 120000000.
BG 29000000
BS 1000000os
PG .30000000.
PS 10000000e
RA 1000000s
RB 6000000,
RC 25000000,

LAND USE MINIMUM LAND/DEVELOPMENT

LI 30,0 %
HI 30.0 S
NS 30.0 S
CI 3090 %
SG 25.0 S
gS 25.0 S
PG 25.0 S
PS 25,0 S
RA 20.0 S
RB 10.0 S

. RC 5.0 S
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7. Total Assessment Map (Figure 36)

These maps indicate (in $1001000's) the assessed
Value (assessment rate times market value) of land and
developments and the total assessed value (land plus
developments) of all parcels in the simulated area.
Only the privately owned portion of the land is assessed.

8. School Department Detail (Figure 37)

This output shows the status of the School De-
partment for each jurisdiction. It gives the following
information:

a. School Units - the numerical designation,
development level, location, maintenance level, and
value ratio of each school; the number of students (by
class) at each school; the number of teachers at each
school (by class); the student/teacher ratio at each
school; and the use index of each school. (Remember,
as the use index increases above 100, the school is be-
ing overused.)

b. Undeveloped land - indicates the amount and
location of all undeveloped land which the School Depart-
ment owns.

c. Contracts - the location and owner of BG and
BS establishments with which. the School Department has
contracts. This section also indicates the price paid
per capacity unit of BG and BS, the amount of capacity
units, and the amount of goods and services bought from
the outside system.

d. Bonds - the number, type, remaining term
and annual payment on bonds which the department has out-
standing.

e. Adult Education - the amount of part-time
employment requested and obtained, the actual and
used capacity, and unmet demand for adult education.

f. Financial Accounting - the current and
capital revenues and expenditures of the department in
addition to the amount of federal-state aid available for
construction.
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FIGURE 37 (Cont d)
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9. School Map (Figure 38)

This map shows the location of all schools in the
city (indicated by "SC") and the districts which each
school serves (marked by XXX). For each parcel with a
residence on it, it also shows the number of students (in
100's) attending the school (upper number) and the number
of students (in 100's) going to schools outside the system
(lower number).

10. Municipal Services Map (Figure 39)

This map shows the location of all municipal
service plants (the parcels surrounded by asterisks). The
parcels that receive service from these municipal services
are identified with the number of the MS unit. For
example, a parcel with "1" on it is serviced by the number
1 MS unit (the parcel surrounded by asterisks with the
number "1" inside).

11. Municipal Services Detail (Figure 40)

This output summarizes the status of the Municipal
Services Department and shows the following items:

a. MS Characteristics - the numerical designation
location, development level, maintenance level and value
ratio of each MS plant. In addition, this section of
output indicates the effective .capacity of service, the
loading (actual service drained), the employment, and
the MS use index of each plant (use index will always be
greater than 100 when loading is greater than effective
capacity), the salary paid each MS worker, and the welfare
payments to each unemployed worker in the jurisdiction.

b. Contracts - the owner, location and cost of BG
and BS purchases from within the local system as well as
contracts (if any) for goods and services from the outside
system..

c. Outstanding Bonds - the number of outstanding
bonds, their remaining term, the interest rate, annual
payment and principal.

d. inancial Accounting - the current and capital
expenditures and revenues of the department.
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MUNICIPAL SERVICES MAP
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FIGURE 40
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FIGURE 40 (Continued)
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12. Highway Department Detail (Figure 41)

This output, which is distributed to the go'rernment
decision-maker representing the Highway Department, gives
the basic information necessary for the operation of the
department.

a. Outstanding Bonds - the bonds which the
department has outstanding. This information includes
the type of bonds, the number of rounds left to pay off a
bond, the original amount of the bond, and the annual pay-
ment on the bond.

b. Financial Report - summary of the capital and
current expenditures and revenues for the round in addition
to federal-state aid available.

c. Maintenance - the road type, its maintenance
level, the total number of miles of that type in the juris-
diction, the average depreciation rate of that road type
before maintenance, and the number of goods and services
capacity units required to maintain that road.

d. Road Conditions - indicates value ratio of all
roads with value ratios of less than 90.

e. Terminals - the location of each terminal, its
level, its capacity, and the number of capacity units which
are being used.

f. Undeveloped Land - indicates the amount and
location of the undeveloped land which the Highway Depart-
ment owns.

13. Highway Map (Figure 42)

This map shows the location and types of all highways
and terminals in the city. In addition, it indicates the
amount of peak-hour congestion and the value ratio of each
segment of road.

14. Total Planning and Zoning Land and Institutional
Land Map (Figure 43) .

For 'each parcel, the number on top is the percent
of the parcel owned by Planning and Zoning (public institu-
tional plus parkland). The lower number is the percent of
parcel in public institutional use only.
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HIGHWAY MAP FIGURE 42
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15. Parkland Map (Figure 44)

This map is for the Planning and Zoning Department
and shows the percentage of parkland on a given parcel (top
'number) and the total amount of time units (in hundreds)
consumed by population units using that park (bottom number).

16. Zoning Code Map (Figure 45)

This map shows the specified zoning classification
for each zoned parcel in the city. Parcels without numbers
on them have not been zoned by the Zoning Department.

17.

The zoning classifications are:

Classification

Any Use 00 or --

Any Business 10

Any Industry 20
Heavy Industry 21
Light Industry 22
Construction Industry 23

Any Commercial 30
National Service 31
Business Goods 32
Business Services 33
Personal Goods 34
Personal Services 35

Any Residential 40
Single Family 41.
Townhouse 42
Highrise 43

Parkland 50

Planning and Zoning Detail (Figure 46)

This output indicates:

a. 'Population - total population of the specified
jurisdiction.

b. Total Parkland - the amount of parkland owned
by the Planning and Zoning Department.
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FIGURE 44

PARKLAND MAP

I., /4 74 /o Its r$ 11 C34 04 bn tsb 9U 9t 94 9u 90 10U 1U4

5

a

4, 4 co I.. .1, IMO. toble II. am S.* a 11 cos also 5,... ...... as
I

44 .... .. as ..... as ma as ....

I
105 .... . 4.5 =Dee S.., M.* ogee woe .1.1.. Woe ...OD IloOD ....,

0

A. b .. ea s INP OP MN .01 ado .. mini dft ... 411... as inie goo*

I
4%,* . as 4111. OS CM 1 Mods

O=o .= M o. aw

445 .... .. m.o. as WM/ ..1/M =SO 1111., 5 0, ,.... 55 qs..., 4.5 .ppe

S

e.g . . as .. as as .... . . .. .. ... .. .. 4U .. 2Z
bb

40, .. MOW algae OD 1111 10.11 1116 24 52 48 a. M. moon Z2
45 32 46

4ti .. .. as C. ... -_ 55 55 52 a. a aa a. a. ZZ
47

4U. aa aa a a. as .,5 . Sc as 36 24 . a. a. .... ea WO ZZ
120 54

42. a. . ... ... .... aa moon a. 36 sa lOg. 4114111 Ss =Da. ZZ

55
34. ._ mom imor as ftem ..... 6.1.0 .. 40 24 24 52 16 a. . IOUND

58 69 408 1272 104

Jb .. .. ..a WI. . loge =Dan 11. =M MO. 48 48 .... -- -- OD=

64 192

Jti .. ... .. as .. .. 5. IMMO MOM 0,01. MAWS 48 40 28 48 SOO* 6..1

65 84 144 264

41.1 .- as .. as .. ... .... Cs as .. ap.111 .Is as as an.. .. epee

S

444 . .. .. .. .. .. .. 111... 5.11 op= oniel. aIMI moon Was IMO. ea Oa IMIgl.

e

445 .ee aa as . moon in, UM 6,41. 55 M= me. me* .1.4 01. 005 mile I.e. 015

0

440. Ca_ as a 410e 55 .= MAMA
Moo WW1. Sam Soo OPeis 01411. ammo .a. solls as

I
4b .. 5. ... ,.. .... .. .. .. .. .. flieml MIND 40.1. Mow. 4.5 0011. span

bU ammo .. .. .. . ,,.... .. .. .. .. .. .. .. as .. 5.
I

Z4 .. ... ... .. .. 4.. ... .. .. .. .. .1 lb 5 glom ....0. We. Mee

toe .. .. . 5. .. .. 5. .. .. .. as ..

:Jf2 soa CI= as doe. m.4= ..m. as 5 se 0. In 1 4.0. 0. as

*0 0 5 coon .. woo coon 0. as

DU .. .. as as ..., .. C. .. .. .. ... 54. .. . as

o

711 74 74 76 78 dU 82 b4 86 88 90 92 94 9b 98 100 102

PARKLANU MAP KEY

ZZ : NO PARK FALILI(ILS FOR RESIDENTS
rOP NUM&H 03 PAKKLANu ON Pi EL
tiOTIOM NUMbOt: PARK USA(2ELLOU

-175- 184

t



FIGURE 45
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FIGURE 46
*****************************************************************

CITY MODEL SAMPLE OUTPUT
PLANNING AND ZONING DEPT.

*****************************************************************

THE POPULATION IS 126000

TOTAL PARKLAND IS 3.96 SQUARE MILES

TOTAL INSTITUTIONAL LAND IS 1.26 SQUARE MILES

POPULATION PER SQUARE MILE OF INSTITUTIONAL LAND IS 100,000

NATIONAL AVERAGE IS 4000

THERE ARE NO OUTSTANDING BONDS

FINANCIAL ACCOUNTING

PREVIOUS CASH BALANCE 0.

REVENUES
APPROPRIATIONS 2000000.
BONDING 0.
FED/STATE AID 0.
MISCELLANEOUS 0.

TOTAL 2000000.

EXPENDITURES
PUBLIC INSTITUTIONS 0.
BOND PAYMENTS 0.
LAND PURCHASE 0.

MISCELLANEOUS 0.

TOTAL 0.

NEW CASH BALANCE 2000000.
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c. Outstanding Bonds - the types, remaining term,
interest rate, annual payment and principal of all bonds
owed by the department.

d. Financial Accounting - the total current revenues
and expenditures of the department.

rs. Utility Map (Figure 47)

This map gives the location of each utility plant
(the parcel is surrounded by asterisks); the parcels served
by each numerically designated plant (upper number); and
the level of utility service supplied to each parcel (lower
number).

19.. Utility Department Detail (Figure 48)

This output shows the following things for the
Utility Department of each jurisdiction.

a. Units.- the numerical designation, location,
development level, utility units installed, utility units
served (provided), total operating costs, operating costs
per utility unit, and income for each utility plant.

b. Charges to Customers - the price (determined
by Utility Department) for one unit of utility service.

c. Undeveloped Land - the amount and location of
undeveloped land owned by the department.

d. Outstanding Bonds - the remaining term,
interest rate, annual payment and principal on all out-
standing bonds owed by the department.

e. Financial Accounting - the current and capital
expenditures and revenues of the department.

20. Bus Company Report (Figure 49)

This output gives the basic information necessary
for the operation of the Bus Company and shows the current
operating status of the bus routes.

a. Financial Report - summary of the capital and
current expenditures and revenues for the round.

b. Outstanding Bonds - the number, type, remaining
term and annual payment on bonds which the Bus Company has
outstanding. Capital bonds have a term of 25 years and are
input by the player; current bonds have a term of 2 years
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FIGURE 47
CITY MOUEL SAMPLE OUTPUTUTILITY MAP ROUND 3
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and are floated automatically by the computer when current
expenditures exceed current revenues; all interest rates
are determined by the computer and payment begins in the
round after the bond is floated.

c. Employment - indicates the number of employees
requested both in number of workers and number of popula-
tion units (BUS hires in increments of PM's), the salary
offered per worker, number of workers received (if salary
is too low the Bus Company may not obtain all of the
employees requested), and total salaries paid to all employees.

d. Rolling Stock - 47dicates the number of units
presently owned, units in use, maintenance level, maintenance
costs, average value ratio, and serviceable units.

Units Owned x Value Ratio = Serviceable Units

Units in Use = Units Required (if Units in Use
is equal to or less than Units Owned).

e. Transit Summary - indicates fares set by the
Bus Company on either a base cost or a base cost plus
mileage basis. Also presents information on each route as to
level of service, length, personnel and equipment required,
total. passengers (including transfer passengers), and
average length of trip.

f. Routes - indicates,. by route, where BUS stops,
how many passengers got off at that stop, how many got on,
and how many are riding to the next stop.

21. Rail Company Report (Figure 50)

The first six sections of the RAIL output are nearly
identical to BUS output. There is in addition a section
of output following "Routes" entitled "Undeveloped Land"
which indicates the undeveloped land which is owned by the
Rail Company and which can be used for surface "rack con-
struction (RAIL can build track either on the surface or
underground). All land purchased by RAIL and not used
will be listed here by parcel location and percent of
parce owned.

22. Trahsportation Network Maps (Figure 51)

These maps summarize the three modes of transporta-
tion (bus, rail and highway) in the city. They should be
used by the Itansportation decision-makers to plan their
routes.
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FIGURE 51

TRANSPORTATION NETWORK MAP ROUND 1
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VI. INPUT PROCEDURE

Since CITY III is a computer-assisted model, it
is necessary that information be tea to the computer in a
certain format. This format is quite elementary and
requires no knowledge of computer programming. It merely
involves filling out forms properly with the required infor-
mation for each decision.

A. Using Forms

In order to make a decision and feed it to the computer,
participants in the CITY III game must complete an input
decision form (See Figure C) with certain information. The
information which is required on the input decision form
varies with the type of decision being implemented. The
type of information which is required is explained on the
input explanation forms (see pages 196-219).

An input decision form has the following components:
Decision Code, Decision-Maker, and additional information.
Each of these components is explained below:

1. Decision Code

This indicates the type of decision that is being
made. It is usually an abbreviation preceded by a dollar
sign ($). Essentially, the decision code describes the
type of decision being made to the computer. They corres-
pond to the codes listed in parentheses next to the explan-
ation of decisions in the preceding chapters of this manual.
These codes are summarized below for all decision-makers.

a. $CVPT - Change SC or MS employment; change
zoning; establish utility service level; change maintenance
levels; change economic sector rents, prices, salaries; award
BG and BS contracts.

b. $PU - Bid and/or purchase land and develop-
ments from another team or from the outside.

c. $OTHER - Set government salaries; float
capital bonds; change maintenance levels; lend or borrow
money; buy or sell speculative or conservative stocks; set
welfare payments; purchase or sell rail and bus rolling stock;
set utility prices.

d. $BUILD - Construct, upgrade or demolish a
development by the local Construction Industry.
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e. $OUBLD - Construct, upgrc.....e, or demolish a
development by the Outside System.

f. $CASH - Transfer cash between accounts of two
decision-makers; grant appropriations or subsidies.

g. $BYCT - Boycott work or shop locations or use of
BUS or RAIL.

h. $TAXES - Set tax rates.

i. $FSA - Request capital federal-state aid.

j.

$REDIST - Change school or municipal services
districts .

1-1 k. $VALUE - Set the dollar value of time unit
1' traveling.

1. $TIME - Allocate time for population units.

m. $ROUT - Change Bus or Rail routes.

n. $RAIL - Build rail lines and stations.

o. $ASMNT - Set assessment criteria.

2. Decision-Maker

r.

H

This term identifies the decision -maker who is imple-
menting a decision. The decision-maker codes for the economic
sector are A, B, C, etc. The decision-maker identification
codes for the governmental sector are: CH (Chairman); AS
(Assessment); SC (Schools); MS (Municipal Services); HY
(Highway); PZ (Planning and Zoning); UT (Utilities); RAIL
(Rapid Rail); and BUS (Bus). Governmental decision-makers
(except BUS and RAIL) must identify their jurisdiction when
filling in the form. For example, "CH1" would indicate
the Chairman in Jurisdiction 1.

.3. Additional Information

The additional information concerning a decision is
filled in the spaces immediately following the decision-maker
identification. These spaces correspond to the columns marked
(a), (b), (c), etc., on the input decision form. The amount
and type of additional information varies with the type of
decision being made.

To clarify this prOcedure, the reader should review
the sample decisions made in Figure D following.
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VII. MASTER SHEETS

The Master Sheets contained in this chapter summarize all
the numerical parameters necessary for participating in the
game. It is hoped that once players have familiarized them-
selves with the earlier portions of this manual, they can use
this and the preceding chapter as reference points when
finalizing their decisions.

U
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MASTER SHEET FOR BASIC INDUSTRY

Land Development HI1 LI1 NS1
Typical Construc-
tion Cost $105,000,000 $65,000,000 $50,000,000

Land Requirement 28% 24% 20%

Depreciation and
Maintenance Rates

Annual Normal (%)
As a Result of

MS Quality (%)

3.1Q

.031Q

Mote: Q = MS Use Index - 10 0

Income
Maximum Output

(design capa-
city)

Average Price per
Unit (set by
"Outside System"

Average Maximum
Gross Income

Expenditures
Employment

Requirements

100

1000 units

$190,000

$190,000,000

2.6Q

.026Q

1000 units

$115,000

$115,000,000

3.0Q

.03Q

1000 units

$110,000

$110,000,000

PH - 120 workers 21(0) 15 (0) 23(1)

PM - 160 workers 29(1) 11(1) 9(0)

PL - 200 workers 9(0) 11(1) 9(0)

[Note: Numbers in parentheses indicate
employment units.]

Typical Wage Bill,
(if at full em-
ployment and
typical salaries
of $10,000, $5,000
And 2, 500 are
offered) $53,700,000

BG, and BS Require-
ments
For 1% Maintenance

and/or Renova-
tion

. PG:.
BS

9 units
1.5 units
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part-time

$33,600,000 $40,500,000

4 units
2.5 units

1 unit
4 units



Master Sheet for Basic Industry - (Cont'd)

for Normal Opera-
tions

HI1 LI1 NS1

BG 420 units 190 units 60 units
BS 60 units 100 units 230 units

[Note: BG and BS can be purchased either from local
BG and BS establishments at competitive prices or from
the outside system at a fixed price of $130,000 per
unit.]

Utility Requirements 402 units. 135 units 76 units

[Note: The price for utility service is set by the
Utility Department. The "typical" price is $10,000
per unit.]

Transportation
Charges per Mile
Along
HY3 to:
BG
BS
Terminal

.$500/CU $500/CU
$500/CU.. .$500/CU

$850,000 $256,000 .

$500/CU
$500/CU

[Note: An HY3 is the least expensive road. Charges are
double on an HY2 and triple on an HY1.]

:Teaces

Lodal
Property

Federal and State
isusiness Income
(State)

Business Income
(Federal)

,Sales Tax

Local tax rates are set by the
Chairman

5% of (gross income minus salaries,
minus goods and services payments,
minus maintenance payments, minus
state sales tax and local sales tax,
and minus property tax).

22% of first $25,000 of (gross income
minus salaries, minus goods and
services payments minus maintenance
payments, minus state sales tax,
minus local sales tax, minus property tax,
minus state income tax) Plus 48% of rest
(minus the same deductions).

3% of the total purchases of BG and
BS.

"1'417-
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MASTER SHEET FOR THE CONSTRUCTION INDUSTRY

Land Development CI1
Development Cost (equipment rinf000t000

units)
Land Requirement 20%

Depreciation (equilloent)
As'a Function of Use .04C*

Capacity (equipment units) 1000

Expenditures
Employment Requirements 1 population unit of

each class per 50
units of labor

Typical Wage Bill $2,500,000 per 50 units
(if typical salaries of of labor
$10,6001$6,000 and$2,500
are offered)

Per unit of Equipment
BG .44 units
BS .06 units

[Note: BG and BS may be purchased either from local
BG and BS establishments at competitive prices or
from the "Outside System" at "fixed cost" of
$130,000 per unit.]

Transportation Charges per
mile along HY3 per CU of
construction
to BG: $220
to BS 30
to Build Site 60

[Note: A HY3 is the least expensive road to travel.
Costs are double on a HY2 and triple on a HY1.]

*C = equipment units used
design capacity

-218-
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Master Sheet for the

Taxes
Local
Property
Sales

Federal and State
Business Income
(State)

Business Income
(Federal)

Sales Tax (state)

YR/

Construction Industry Cont'd

Local Tax Rates are set by the
Chairman

'5% of (gross income minus salaries,
minus goods and services payments,
minus maintenance payments, minus
state sales tax and local sales
tax, and minus property tax).

22% of first $25,000 of (gross
income minus salaries, minus
goods and services payments,
minus maintenance payments,
minus local sales tax, minus
state sales tax, minus property
tax, minus state income tax)

plus 48% of rest
deductions).

3% of the total
and BS.
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MASTER SHEET FOR THE CONSTRUCTION INDUSTRY

Construction Capacity Requirements

Construction
Units of

Land Use Equipment
Units of
Material

Units
of

'Labor

Demolition
Units of
Equipment

Units of
Material

Basic Industry
HIl 525 525 525 105 359
LI1 325 325 325 65 '222
NS1 250 250 250 50 171

Local Service
Industry
BG1 125 125 125 25 86
BS1 50 50 50 10 34
PG1 150 150 150 30 103
PS1 50 50 50 10 34

Residences*
RA1 5 5 5 1 3

RB1 30 30 30 6 21
RC1 125 125 125 25 86

Public Structures
SCi 135 135 \N 135 27 92
MS1 150 150 150 30 103
HY1 4 4 4 1 3
TM1 70 . 70 70 14 .42

*These requirements of equipment, materials, and labor are for
residence construction at QI = 100. But new housing can be built
at a lower quality index (as low.as QI = 40). Requirements diminish
abcording to the equation: IC= 1/200. S(100 + X) where S is'the
units Of equipment and material or. the units of labor required to
build a residence at QI = 100 and R is the units required to build
the same type of residence at QI = X. Using an RC1 as an example,
the requirements at QI = 80 are 113, at QI = 60 are 100, and at
QI = 40 are 80.
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MASTER SHEET FOR COMMERCIAL ESTABLISHMENTS

Land Development
Typical.Con-
struction Cost $25,000,000
Land Require-

BG1 BS1 PG1 PS1

$10,000,000
.

$30,000,000 $10,000,000

ments 24% 20% 16% 12%

Depreciation and
Maintenance
Depreciation

Rates
Annual Normal (%) 1.5Q 2.00 1.6Q 2.2Q
As Result of MS

Quality (%) .025Q* .03Q .026Q .032Q
As Result of Use .015C** .02C .016C .022C

Mote: *Q :7 MS Use Index - 100
100_

Income

**C =. (ACUal'Use of Commercii:Elishment)
(EffectiVe Capacity of Commercial Establishment)1

Design Capacity
Aunits) 5,000 1,500 16,000 8,000

Typical Price
per unit $100,000 $100,000 $10,000 $10,000

Typical Maximum
Income 500,000,000 150,000,000 160,000,000 80,000,000

Expenditures
Employment

*Requirements
PH - 120 workers: 14(1) 20 (1) 8(0) 6(0)
PM - 160 workers.: 7(0) 9 (0) 13 (1) 11(1)
PL - 200 workers: 8(0) 9 (0) 22 (2) . 16(2)

Mote: Numbers in parentheses indicate part-time
employment units.]

Typical Wage Bill
(If at full-
employment and
typical salaries
of $10,000;
$5,000 and '

$2,500 are
offered) $27,600,000 36,900,000 32,800,000 25,800,000

-221-
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Master Sheet for Commercial Establishments - (Cont'd)

BG and BS Require-
ments per unit
of output

For Normal
Operation
Outside

BG

BS

BG1 BS1

$83,000 $58,000
(fixed cost) (fixed cost)

41.11001. 1101100.11

ONO .111111 .00 OW

For 1% Renova-
tion & Main-
tenance

Outside $250,000 $100,000
(fixed cost) (fixed cost) - - --

2 units .75 units
1 unit .25 units

BG
BS

PG1 PS 3.

-w-

.037 .03
units units
.017 .01
units units

[Note: BG and BS can be purchased from either local
BG. and 'BS establishments (except for BG and BS establish-
ments which cannot purchase from themselves) at competive
prices or from the "Outside System" at a fixed cost of
$130,000 per unit.]

Utility Requirements 112 units 71 units

[Note: The price : utility service is
Utility Department. The "typical" price
per unit.]

Transportation Charges
Per unit of output
Per mile on HY3

from Terminal
to BG
to BS

$400

99 units 77 units

set by the
is $10,000

$17
8

$15

[Note: An HY3 is the least expensive road. Costs are
double on an HY2 and triple on an HY1.]

Takes
Local
Property

Sales

Local tax rates are set by the
Chairman

5



Master Sheet for Commercial Establishments - (Cont'd)

Federal and State
Business Income 5% of (gross income minus salaries

(State) minus goods and services payments,
minus maintenance payments, minus
state sales tax and local sales tax,
and minus property tax).

Business Income
(Federal)

22% of first $25,000 of (gross income
minus salaries, minus goods and
services payments, minus maintenance
payments, minus state sales tax, minus
local sales tax, minus property tax,
minus state income tax)

plus 48% of rest (minus the same
deductions).

Sales Tax (State) 3% of the total purchases of BG and
BS.



MASTER SHEET FOR RESIDENCES

Land Development
Typical Construction

Cost (at VR = 100)

RA1

$1,000,000

RB1

$6,000,000

RC1

$25,000,000
Land Requirement 12% 12% 12%

Depreciation and
Maintenance
Depreciation Rates

Annual Normal (%) 2Q 3Q 4Q
Result of MS Quality (%) .01Q

Mote: Q = MS Use Index - 100

.01Q .01Q

100
Design Capacity
PH 1 6 25
PM . 1.5 9 37.5
PL 2 12 50

Rent
Typical Rents/PL1
PH tenants $165,000 $165,000 $165,000
PM tenants 150,000 150,000 150,000
PL tenants 140,000 140,000 140,000

Income-Typical Rent at
Design Capacity

PH 330,000 1,980,000 8,250,000
PM 300,000 1,800,000 7,500,000
PL 280,000 1,680,000 7,000,000

Expenditures
PG and PS requirements

For 1% Renovation or
Maintenance

PG
PS

. 7 units
. 3 units

4 units
2 units

17 units
8 units

ANote: PG and PS may be purchased either from local PG
and PS establishments or from the "Outside System" at a
fixed price of $13,000 per unit.]

Utility Requirements 4 units 26 units 117 units

[Note: Prices for utility service are set
Department. The "typical" price for a unit
$10,000.]

by the Utility
of service is



Master Sheets for Residences - (Cont'd)

Taxes
Local

Property
Sales

Local tax rates are set by the
Chairman

Federal and State
Business Income 5% of (gross income minus salaries,

(State) minus goods and services payments,
minus maintenance payments, minus state
sales tax and local sales tax, and
minus property tax). ce

Business Income
(Federal)

22% of first $25,000 of (gross income
minus salaries, minus goods and
services payments, minus maintenance
payments, minus state sales tax, minus
local sales tax, minus property tax,
minus state income tax).
plus 48% of /est (minus the same
deductions) 3% of the total purchases of
PG and PS.

Sales Tax (State) 3% of the total purchases of PG and
PS.
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MASTER SHEET FOR

Population Characteristics
Number of People
Number of Workers
Number of Students

SOCIAL SECTOR

PH PM

Middle
500
160
140

PL

High
500
120
130

Low
500
200
.100

Normal Number of
Registered Voters 200 140 100

Educational Range 70-99 40-69 0-39

Economic Characteristics
Typical Salary per Worker $10,000 $5,000 $2,500
Typical Salary per

Population Unit 1, 200,000 800,000 500,000
PG and PS requirements

PG 34 units 28 units 21 units
PS 16 units 11 units 7 units

(Note: PG and PS may be bought from local PG and PS
establishments at competitive prices (about $10,000
per unit) or from the "Outside System" at a fixed
price of $13,000 per unit.]

Typical Rents $330,000 $200,000 $140,000

(Note: Rents are set by economic decision-makers.
Actual rents may range above or below these figures.]

Transportation Charges
Travel to Work by

Auto
Base Cost $210/worker $190/worker $140/worker

Mileage Cost on
HY1 460/worker/mile $55/worker/mile $50/worker/mile
HY2 $50/worker/mile $45/worker/mile $40/worker/mile
HY3 $40/worker/mile $35/worker/mile $30/worker/mile

Travel to Work
by Bus Rates set by Bus Company

Travel to .Work
by Rail Rates set by Railroad Company

Travel to PG
by Auto .

Cost per Mile on HY3: $50 per Unit $50 per Unit $50 per Unit
Consumed Consumed Consumed

735"



Master Sheet for the Social Sector (cont'd)

Extra Work
Units of Time for
Full-Time Job
Typical Salary

per time unit

Adult Education
Annual Time Units

required to maintain
maximum education
level

Cost per Time Unit
for private adult
education

Politics
Units of Time

increase in
Units of time

increase in
Units of time

increase in

for 7%
voters
for.10%
voters
for 15%
voters

Recreation
Units of PG

per unit of time
Units of PS
per unit of time

PH

80

$15,000

27

$3, 000

10

50

60

. 1

. 075

PM

80

$10,000

20

$3, 000

10

50

60

. 05

. 05

PL

80

$6,250

26

$3,000

10

50

.025

0
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MASTER SHEET FOR THE SCHOOL DEPARTMENT

General Characteristics

ELand Development SC1
Typical 'Construction

11

Cost $27,000,000
Land RequirementLan 16%

Depreciation and

FI
Maintenance
Annual Depreciation

Rate 2%

riBG and BS Requirements
For 1% Renovation or
Maintenance

II
BG 2 units
BS .7 units

For Normal Operation

ill

BG
BS

8 'snits
3 units

Federal-State Aid
Capital $1 for every

local $1
Current(automatic) $225 per student

237

Design Capacity (students) as a Function of
Employment Mix

PM Teacher 0 1 2 3 4 5 6
Units

PH Teacher
Units
0 2,520 4,140 6,840 9,900 12,240 13,140
1

2

3,600 5,910 8,460 11,200 13,320 15,300 17,100
111 7,200 9,900 12,600 15,500 17,460 19,440 21,240

3 10,800 14,040 16,920 20,000* 21,960 23,760 25,560

I]

4 13,140 17,460 21,060 23,400 25,200 27,000 28,620
5 17,100 20,700 23,400 26,640 28,440 30,000 31,500
6 19,800 23,850 26,820 29,880 31,320 32,850 34,200

I] *The least cost design capacity of an SCI

[Note: There are 120 teachers in a PH and 160 teachers
in a PM.)
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Master Sheet for the School Department -- Cont'd)

Population Unit Characteristics

Characteristics PH PM

130 140Number of students
Criteria for Refusal

attend Public Schools
Value Ratio (Min.)
Student-Teacher

Ratio (Maximum)
Ratio of High to

Middle Teachers
(Minimum)

Cost of Private Educa-
tion (for students)

1st Request:

2nd Request:

3rd Request:

80
18:1

60
22:1

1:1 3:4

$37,500

PL

100

$25,000 $12,500

Capital Federal-State Aid

60% chance
= 18;000

40% chance
= 18,000

30% chance
= 18,000

of acceptance when

of acceptance when

of acceptance when

students/school

students/school

students/school



. MASTER SHEET FOR MUNICIPAL SERVICES DEPARTMENT

General Characteristics

Land Development MS 1
Typical Construction Cost $30,000,000
Land Requirement 12%

Depreciation and Maintenance
Annual Depreciation Rate 3.3%

BG and BS Requirements
For 1% Renovation or
Maintenance
BG
BS

. For Normal Operation
BG
BS

2 units
1 unit

7 units
3 units,

Design Capacity (MS units) as a Function of
Employment Mix

PL Worker 0 1 2 3 4 5 6

Units

PM Worker
Units
0 140 230 380 500 680 730
1 200 330 470 620 740 850 950
2 400 550 700 860 970 1,080 1,180
3 600 780 940 1,100* 1,220 1,320 1,420
4 730 970 1,170 1,300 1,400 1,500 1,590
5 950 1,150 1,300 1,580 1,580 1,670 1,750
6 1,100 1,325 1,490 1,660 1,740 1,825 1,900

[Note: There are 160 workers in a PM and 200 workers in a
PL.)

*The least cost design capacity of MS1

Drain on Municipal Services

Land Use Drain of MS Units

HI1 105
LIl 65
NS1 50



Master Sheet for Municipal Services Department -- Cont'd

Land Use

Drain- on Municipal Services (Cont'd)

Drain of MS Units

BG1 25
BS1 10
PG1 30

PS1 10

RA1 10
RB1 60
RC1 250

.
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MASTER SHEET FOR THE HIGHWAY DEPARTAENT

General Characteristics

Land Development HY1 TM1
Typical Construction

Costs $800,000 $14,000,000
Land Requirements 8% from 2 12% from 4

sides sides
[Note: Land requirements for HY2 are 12% and for

HY3 are 16% (from both sides of roadbed)
and for TM2 are 16% and TM3 are 20% (from
all four corners).]

Depreciation and
Maintenance
Depreciation due to
Use 5.0Z None

[Note: Z = actual use/effective capacity; it
is not applicable unless Z > 0]

BG and BS Requirements
For 1% Renovation or
Maintenance
BG

BS

Design Capacity

Road Unit Consumption
Mile

To Work by Auto

To Work by Bus

per

$7000 /mile (fixed
cost)

$1000 /mile (fixed
cost)

500 units per 10,000 units
mile

10 units per
population unit

Level 1 50 units
Level 2 100 units
Level 3 150 units



e

Master Sheet for the Highway Department (Cont'd)

HY1 T141

Terminal Unit Consumption
by: HIl 3000 units

LI1 1000 units
BG1 .1 unit. per CU sold

Federal-State Aid
(for approved construction projects)
HYI $1 for every

local $9
HY2 1 for every

local 1
'HY3 2 for every

local 1
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MASTER SHEET FOR PLANNING AND ZONING

Zoning Classification

Land Use Classification

Any Use

Any Business

00 or -

10

--

Any Manufacturing 20

HI 21
LI 22
CI 23

Anv Comnercial . 30

NS 31
BG 32
BS 33
PG 34
PS 35

Any Residential 40

RA 41
RB 42
RC 43

Parkland 50

Federal-State Aid is available for purchase of land
with the probability that aid will be granted increas-
ing as the amount of the request decreases and exist-
ing ratio of population/square mile of parkland
increases
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MASTER SHEET FOR THE UTILITY DEPARTMENT

Level
of

Service

General Characteristics

Installation
Costs paid to

Outside

Maximum Amount
of Utility Units

Installed

Level 1 2,000,000 100
Level 2 4,000,000 200
Level 3 5,000 300
Level 4 6,000,000 400
Level 5 8,000,000 500
Level 6 11,000,000 600
Level 7 14,000,000 700
Level 8 18,000,000 900
Level 9 28,000,600 1,300

Variable Cost Function 'of a UT1

Utility Units
Served

Per Unit
Operating Costs

Total
Operating Costs

300 $20,000 $6,000,000
600 13,333 8,000,000
900 9,630 8,666,667

1200 7,778 9,333,333
*1500 *6,667 *10,000,000
1800 7,407 13,333,333
2100 7,936 16,666,666
2200 8,080 17,777,778
2500 8,444 21,111,111
2800 8,730 24,444,444

*The least cost

Land Use

design capacity of a UT1.

Utility Units Consumed

Consumption

Basic Industries

LI'
NS1

402.
135
76

Commercial Establishments
BG1 112
BSI 71
PG1 9.9

PS1 .77
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Residences

Utility Units Consumed (Cont'd)

RA1 4

RB1 26
RC1 117

NOTE: Typical price for utility
unit. The construction
is $120,000,000. Utility
the Outside.

service is $10,000 per
cost of a utility plant
plants must be built by
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MASTER SHEET FOR BUS COMPANY AND RAIL. COMPANY

General Characteristics

Characteristics

Land Development
Typical Development

costs
Underground tracks
Surface tracks
Stations

Land requirements

Operating Expenses
Fixed cost of equip-
ment per mile

Employment
Typical cost of labor

per mile
Units of labor required

per mile
[Note: Bus and Rail hire
miaare income (PM) workers
only. There are 160
workers in a PM. The
typical salary per worker
is $5000. One PM supplies
1000 units of labor and
50 units of labor are re-
quired to operate a bus
(level 1) and rail (level
1) for one mile.]

Depreciation and
maintenance of equip-
ment

Average rate (annual)

BG and BS requirements
for 1% renovation or
maintenance
BG

BS

BUS

$400,000
(40 units)

40,000

50

3.5%

$40/unit of.
equipment
$60/unit of
equipment

RAIL

$14,000,000/mi.
4,000,000/mi.
1,000,000

4% surface tracks
(for one side only)

$800,000
(80 units)

40,000

50

3.5%.

$40/unit of
equipment
$60/unit of
equipment



(0. 9

Master Sheet for Bus Company and Rail Company -- cont'd.

Passenger Capacity (people)
When value ratio = 100

BUS RAIL

Level 1 Route 3000 6000
Level 2 Route 6000 12000
Level 3 Route 9000 18000

Distance for Diagonal Rapid Rail Segments

Horizontal Distance Between Stations

1 2 3 4 5

1 1.414 2.236 3.162 4.123 5.099
Vertical 2 2.236 2.828 3.606 4.472 5.385
distance 3 3.162 3.606 4.243 5.000 5.831
between 4 4.123 4.472 5.000 5.657 6.403
stations 5 5.099 5.385 5.831 6.403 7.071
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